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(57) [g$Kr] 

[ mm ] Rcofi ■ m&m: nmm. 

# : 1 T S SWEM b H- t> L < JiSHtWfc 

mmt Lxmm-t h z. t 5 . 
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umm i ] mm^ 1 -c*&h.4r s yaaaifc 

^VRfcKli* Ogfrfr^Tf- H 4 ti* ?>fS<Z> ffitt 

kj ■ f^isn. 

[ff*Ii4] mim3ifflL<nT>+*;VX~Z?\s^ 

[ft*Jl5] ie?ij#-^: iT"HS^srsysffi?ij^ 

[11*116] fL^X. W£VU Mi 

jkwx. ^it^x. h^x, jffii^x. mm^x. mm 
^x. »#x, ism^x, ^s^x. wmavu mm? 
/u wm^x, ph#x, msmt.tz\±mmmxh 
& nmw i - 5 Eaoroe ■ ^asi. 
[ft*H7] 

R-t, t < fiSHTWCH— <or s ygtiem^w-rs y 

[ff*H9] *X*\ ±8§#X. fL^X. B$^X. mf 
JEit^X, H^X. JRWX. JJIjt^X. W 
K£vU »#X, I»^X. -f^X. mwA,* «* 

ft 4 ff *ijf 7 4 (iff *iR 8 lEtt^f^Bfm. 
[ If *m 10] Toll «S#*^ttH»fM§ 
^Mt^4fcfi^«jS£^LT&&#X«TO ■ 03 

mm. 

imcm in Toil m%%fonmmmrpmm 
mm. 

[ft*ii i 2 ] ■. 1 -csisfts r $ y»iwi 

t r- *> l < (±^«WKR-«r s y iiiwi***^- * 

y W s°y fi h L < K 4 fctt-t<?5«*ffl 



[gf *n 1 3 ] mm^ : 1 -ciS£ti& r s yisiM 

t R-t> L < JiH«B*ltR-OT 5 yJ8E#l 

i t *mmt-$-z>ifiA,cr>fm ■ -mmcr>x9 u - 

nmm 1 4 ] k^s^i- : 1 r s y is^j 
t h— & l < {iH«e^(cR-oT $ y®E?(j y 

y^°y «4 Jtfi^-CO^^T^- K £n— D N A£ 

-yy'jjffi. 

[3W»B 1 5 ] ffi?0»f - : 1 TISS^I. T 5 yiSE^J 

fc H-fc L < {i^Me^(cR-or s yKldM *irts> 9 

>-^N°y«4^{i-f-»g|J^T^F^a- KtSDNA* 
-irW-f-S ; t ^^i: t--&*XO^|JS • ^ffiSiJ^x 9 'J 
--yym*v b« 

[ mem 1 6 ] 1 1 *ii 1 2 1 l < im $m 1 4 en^ 
x 9 u -- y y?ri£4 Jtiia 1 3 «, t < (±11*11 1 
5 lati^y y u > rm* v b % m ^xn $> ti 3 & 

imem 1 7 ] aa?ij#^ : 1 -c&ztih r 5 y kism 
t H-«> l < ttHHe^j(cR-^T 5 y^ffi^i 

nmm 1 s ] mmn ■. 1 m$ixs r 5 jmsm 

b R-fc L < *±H«&WcR-<0T 5 yKIE^'J 

y WN°y « t l< tA-t^aufl^r* Kifctt-e wis^it 

[ii*3i 1 9 ] mm^- : 1 xm^ixh r $ swtmn 
t R-i> L < (ASlMWtR-or 5 yKidM ^^Wt-s 

^ & i t s mm b -t h r h - *s xipww <^> y. y u - - 

[|f*3S 2 0 ] mn^r : 1 T 5 J SIB^J 

t R- 1 L < (iH«W^R-^T 5 SWfflM*:^Z> 9 

>^9K£ tsi^^m^y^ pta-ptSDNAi 
ffi^sit^ittsr^i- ^y tiWffl^y y u - 

[ If *« 2 1 ] Ba^iJ*^- : 1 T$k%tl& T 5 y Biffi^J 

t R-t l < (iHMe^tR-oT s yi«j£#w-f-£ 
y w^y at, t < te^g&^r^- K43t(4-e<J0JS^YS 

[ n*ii 2 2 ] : i xm § n h r s y Kffi^lJ 

t R-t) L < fi5?«&WcR-OT 5 ySE^J^#W-rS 
y ynyfit> L<(i^wgp^rf- h'4/cii-e<7)il^jt 
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[ wmm 2 3 ] pi ?L»tcM lt , mm^ ■. 1 -c*t 

3iil.TS y BSE^iJ t IbI- L < JiHSWt ts]-^T 5 

a ?t fi±iEy >s*?Mi> L< te^as^r?- f 4 fc« 

<?\ mm^r ■. i -vrnztiz r s ygtiB^ji: N-t> l < 
tins mz isj— co r s y itiE^ij ?r **-ri> y y « ^ 

[000 1 ] 
[0002] 

AMnmmzk <om-%mmm±t. mmtzmtps r- 
xi>mtx*x^& LfrLKt&b. mizmmznx^ 

a&Ff6«*«l«fcJIWM-&feAfc. c DNAifcTtfi 
U rf j? ? l^f- F £ t^v-f y or W Sj#0H 

¥&U -tcO^TffllfefifllBS^T^S. «i(f, Affyme 
tri xaOGeneChip^Xx^fi^X^T fc'C^&^EBr^'J 

&IE?!l2r#t~&RNAi;,'W /'J^MXL, RN a s e 

h t j: 4 r n Atoj/m&vm t t y ? wsiir piw 
, 4>t(±>w yj y-f xiz x *is»w* 

;OTo 1 1 g^tfflHttSr^-r^, Toll-lik 
e receptors (Toll ; TLRs ) (iUfKJg 

li. TLRs«3fi£*"Cl 0S5fi<yn— — 

#U(£, TLR2i3j;U f TLR6{±, UtK^^n" 
y^JUJfOfgfSli. TLR4li'J^'Jt7*7-f F<7) 
Mil. TLR5J±FlagellincofS!fL TLR9iiCpG 



(Nature Immunology 2(8)*, 675-680M. 2001^) . 
ifc, TLR1 (Proc Natl Acad Sci U S A 95(2)*, 
588-593H. 1998^) J J. TLR2 bffiiMLXffl&ffllM 
WENEMtoiX^h (imf&Ml ■ J Immunol. 165 
(12)*. 7125-7132M. 2000^) Zb. TLR2fcTL 

J Immunol. 166(1)*, 15-19H, 2001^) ZbjpW&Z 

■hx^i. §^t-»i£. TLRiyy^r^ivWi?) 

ffiVrtfttZtl, TLRKi TLR2i'J*y 

MZT L R 1 V jj> Y b LX P a m 3 C S K 4 ^C0 b U r 
^•^Tf-F (^#IT^Cifi3 :J Immunol. 169(1)*. 1 
0-im. 2002^) iJilfOspA (##fF^iJc4 : Nat 
Med. 8(8)*. 878-884K. 2002^) ^'ffrS^ilTV^ 
£fz. z/7~-tMxmm=F#)ffl3Zh . TLR2^TLR4 
CC-9V^T«Stf«±it^-OOfe <0 . ^Rfcji'Receptor-inter 
acting serine/threonine kinase-2 (R I PK2)/'y 
yr^Fv^XCOSW* 1 ^. Z\CO*ri— t>'TLR2^> 

t l r 4 <?) ^yy/Msatii < i ^sn-c v ^ m 

ftft$M5 : Nature. 416(6877)*. 190-194K, 2002 
^) t>CDCD, TLR1 is?1-MZ^^X<r)Mm$mz 
a^lt LT«^StL4^^ U y^r-fe 

Ffl|tf0#ffl Sr^r^'. Kawasaki ^ (ii SOffffl^'T LR4 
tS±TXMD2fl5>'^;l'ti4ii:*^ajLfc (^^ 
-$M6 : J Biol Chem. 275(4)*. 2251-2254H. 2000 
^) . fztzL. TLR4^if ; 'vyXMD 2^fi^ 

b FMD 2-m^y U ^^f-fc/KOLP S«f^M(4fl46^> 
*t*^fc«&LT^4. i^TLRia&F<OW3E(i 
^Hfl£5RO«lfifc:RW-«. ^cr,t^b'X\ T L R 1 jt&P fc 
(SI^X) fc«BWfc:ov^T<o«&Ji*v\ 

[##rr^:iRl] J Immunol. 165(12)*. 7125-7132 
H. 2000^ 

13&W?$M2'1 J Immunol. 166(1)*. 15-19H. 2001 

[^rr^ClR3] J Immunol. 169(1)*. 10-14H. 2002 
¥ 

[##f i FS;ffi4] Nat Med. 8(8)*. 878-884K. 2002^ 
lim¥f$M5] Nature. 416(6877)*. 190-194K. 20 
02^ 

[#WrF5tlf;6] J Biol Chem. 275(4)*. 2251-2254 
H. 2000^ 
[0003] 

mthft=?-*WMbv. tfAsMMnmmm. ttzitr 
*"i- isximzftz. hmfflnfityuztix v ^ s t . 
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[0004] 

m * m&t ttitb tzmxmt z s& tz sen , #xsfi^c 
SBftywrtcflMnrt-iiite?- £ .Eft l . ; wfiifltae^ 

[0005] ^rnwiz. ( i ) wm&w ■■ i 

&£^LT&S#Xc'ffl3& • jgSfflL (2 ) EM# 

^ : i r s y bsem t R- 1 l < «4H«wt;: 

n— wr 5 yBiE5ij 4 y>-^y«k t < t±^o 

^4£S4*^£^*LT&a#/U9iHs& ■ mmm, 

( 3 ) EMS=^ : 1 Tissnsrs yitEMt RHfc L 

< {inaw^N— <7)r s y&EMfc^rtf-s y y^y sc4 

£{4* COSP^T^ H 3 - -T h D N A <7)i§M2M fcrffi 

^W^&Tyf-^XXJt^i^^K. (4)±IE 
(3) W&<7)T>^-*i>XZ fls^VZ-S^LX^h 
WA,<frfffi ■ ftOW. ( 5 ) Ufl** : 1 "CSJSfLiT 

5 j mmt ra — 1> l < lisarwfcH— or s y&EM 

£#*-r S y y If 4 £(4 * tfOgR^Tf - K * Ji* 

(6) 2>X#. J&ffiA,. ?L#X. JW^X, ttijfe&t 
ASBtfX,. W#X. MH#X. fflitt^X. Rl«< 

^. we^, mm^x, ^#x. wm^x. 

* ±E ( l ) ~ ( 5 ) IBK^^K • ( 7 ) EM 

: i -c«$fL*r s mmfflt m-i> L<\mm 

&A,<nmm* (8) mnm^: ix~mafr&T$j 
wmm t ra— t l < (4i*i««tcR-«T s yKEM£* 

i-ft y >^?*4fctt*<oas#'^7 , f- H £ ^- Kt"£ D 
NA£#:frLT5r**%tf>»»@JL (9) #Xj5>\ 

¥L#X, fflr#X, MjtM^X. Ail^X. H# 

fFK^x. jfiii^x. wn*vu i?#x. mmtfi 
^. ^g^x. wm^x, »*^x. mm-tfA,. rat 

^X. JBMtt££:fcWfflBircft&-tJg (7) 4fci4 
( 8 ) ( 1 0 ) T o 1 1 «g§ft«ffitt 

xco^rs ■ mm. ( 1 1 ) to i i mg&#comm 

Wtm ft-^rft 4 £J4 L T =3: § #X 

■ fSaSPJ, (12) EM#^f : 1 ris§a^T5 

yatEMt R-t i < temmmzm— cot s ;wmm 



^ (13) : 1 T-HSilST 

s y mm t m-i> l < ^mmm^n-^r s yiUM 
%<nm:^~$h^b zmmt~fz>i/ s &<7) : ?ffi ■ warn 

<r)X7 V--yym* v (14) E5B## : 1 1"* 

y®s?ij*^rrs y y^wttiit^^^y^- h t 

■ i&mftcox? (15) is^iJS-f- : 1 

•T"^§iiSrsyKIE?iJi:|5)-t L< {4*«W(-|hI-cO 

t s yffiM£*-rs y «4^j4-e«gis^r^ 

H*3-ft4DNA i t Sr^t f: "T S *X 

■ feSS'J^xy d yy'ffl^f ?K ( l 6 ) ± 
IE ( l 2 ) t L<(4 ( 1 4 ) Ettwxy y--y^'M 

4fc<4±IB ( 1 3 ) i> L<{4 ( 1 5 ) lEiE^xy 

yrm^vh&m^iibtLoh&As&ftit ■ team, 

(17) : 1 T*3*l4T5y«iWIi:H-«> 

l < i±mtwtcra— <vr 5 y^ffi^ijSr^-fl-f-s y WN°y 
w «> u < (i-t^at^r^ h 4 tzia^t^mimm 

mi (is) mm^r ■. 1 t?«sfi.4r s smmm 
ra- 1> l < {4HW«£|bh<7)t 5 yigffi^ij^ *^rr« y 
y^°y«t> L<{4^cogu^y°^ h'4^{4-eo^afE 

T^h-^X^^lJ, (19)I^[J##: lT«$fLS 

r s y mmnt m-t> l < limmm^m-^r 5 y »ga 
?y s y m 1 1 < (4 ogp^r ^ k 4 fc 

ioxy ij-^y/M, (20) iB^ij## : 1 t-SStL 

* r 5 y beib^i t n- ^> l < (4H«e^cisi-c7)r 5 y s 
em £ w-r § y y^°y «4 ^(4^- ^as^r nsa- 

«^j«xy u-^>y^-a, (21) nai*# : 1 r* 

yBHWi***^-* y wvft l < {4*cogu^T^ 

H 4 /£ i4 -e cOig^vStt £ ffiS-r S ft^ft 4 tz (4 -e ^ 
4f£LX%:&WfiAM®&&Wm. (2 2) E^'IS 

# : i xmzti&T 5 yMiwi tra — «>u< imvmz 
f - n* 4 t4 <?«ft w3t&?oseH & ia#t s -ft 

■6*4 ^{4 ZcDi&Z-tG LX Si^XffliSSttJiSS 
(2 3) «?UW«=*fLT, EMS-f- : 1 T^Sil 

4ts yBSEMt R-t l< {4H«e^j(ci5]-cor s ye 

EM y y « 4> L < {4^- vmft^^h Y 4 

Jfc i4 * iOSco^tt S: ffiS-T S -ft^-^4 /c{4 ^ <7)fi , 4 «: 
{4±iay t <(4^-OgB^y°^ 

(24 ) ^X^F® • ffflWHfcRMH-ifcAtf), EM# 

# : 1 T'^SaSTS ySEMt R-t t < i4H«Wfc 
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mfrvr* k 4 a * tfMfcosstt * ffiw-f - s -ft^ ^ tz 

12 * cotgcoflMS: if £ ffi«T S . 
[0006] 

i$m<r&mtmm wmm^r ■ 1 t*$^sr5 yig 

■Tft^W^* (BIT, *»^yA7fltt±*I 
h^SlMWI?) (Mxfcf, t/Vtyf, 7 7h> -?>7X. 

mm mm. jkmm. wmm. tmrnm. rvrm 
m. mmemm. ##a«. *v>^Mm, 

m. w-mmmm. wamtm. mmrnm. mmm. mm 
mm. tmmm m. 7;o7r-y, rmm. b*d 
m. -t^^^y-mm. mmmm. %-*m. mi 
m. mm* mm) . esa*. riniuel # 

NUB, SJftMJB. ffF«i>L<« 

mm. m. mn&^iz (m. mm. mm 
m. ±mmim. mm. mm. mmrm. «i, m 
m. tsh) , w», ts*. m. mm. mm. M-m. ± 
mm. mm. m<^o. hv. &m. mm. m. 
mm (M. ±m. tj») , jmf. c*. «l km. 
stir. *hml iml mA. mm. urn. 

[0007] wm&w ■. ir«?ftS7S y iss^j t n 
«wtisi-oT5 LTia, m^m^r ■. 1 -cat 

fc3*U>T$yBffia?!l2:>ft5 0%J3Lh. ff*L<li»6 
0%J2Lh, S6fc:*FaL<litt7 0?6J2LL, iWiL 
<im8 0%VJ,±. mzifi L<l±ffi9 o%£Lt. Si 
#* L < li» 9 5 %M±.cr>m mm tt& T 5 7 KIS?'J 

^f^w^ix^o sw»^: 1 -chests y see 

?|J i: H« WfcH— <a T 5 y KIM £ *irr h 9 m 

[0008] SHtWteBMfcOiitti: LTtT Miff, >- 
^/HSSffitt (Ms To 1 (ffiKttT 
lri ) ^Wrt^y'^fE^vStt^t") , U^ryHtt 

(M. To 1 (f4Ki±TLRl) 
t U ^> H & tzm&^T k ^ttf^att* t" ) % £'#W 



&*t. Lt^->t, s^^/ueasstt, u^tkis^- 
igtt u ^ y Pttr^ffitt^H* ( m. o . 01-100 

te, if4L<i»o. l-i ofg. iOif* L<Jio. 

H (ffiL<(ib'J T a^/WK U XL?* 
if) . S^ti^^tCi^Ttf^tl-SN-palmitoyl-S- 
dipalmitoylglyceryl ( P a m 3 ) Cys- Ser-(Lys) 4 (C S 
K 4 K N-palmitolyl-S-dilaurylgryceryl (N-Pam-S-Lau 
2 ) CSK 4 ^ k"<7> h U T S^;^TT H , Borrel i a burgdorf 
eri^^lt^outer-surface lipoprotein (OspA)^cJ: 

&cr>m&£. ^ftlWTffi. WilfJ. Immunol. 166(1) 
15-19K, 2001^KIB»<?5^rJ£4fcti'€-*l.t3Pt4 
7fffittS-5 TfilJST^ i i: ^'T't 4 . TLR7rS'J- 
H U H tt^ t «fc o T N F - «■ B 5/ £ JSttfW 

CM. To 1 (M. TLRl^i') ] 

- ^ -iEfcT^ 4T fc i: i> (c«tc^ A L . ^StcjfE C , 

(a) at±«js*Ji», mMffliais 

(b) vtfyY&Mttiii (c) ^Mcootfypkmrnz 
^^^mz^m^tt. u#-?-mim.it. m 

iSffi^ i: & ffl V ^ V- sK - ^ - 9 » V? 

^71 (M. T L R 1 =5r i:' ) 5Bffl<^gil(ctJ(t*, K^' 
^'J («, A7^^^^') tStl,7^b-yX 

a ih ; t s . u ^> ^'wffffi^ ± v¥^ffffiTt- 

CO, St^X^iJ (M. a7 yy#-tr;b-£rf) fcSfTSTsIf 
mS<m:MZ>c\kti i X*%&„ *%0fl-Cfflv^n 

4 t l r i r-rntim & . «t y m& <t < aos-r s tz 

SbtC. TLRly^ma^f (M. TLR2, MD 

2* if) taBK-^-SK^fctfLTvvMimfcfflvvrfcJ: 

V^L. TLRl ^-i/y-zHUfiS^H 1 (M. TLR2. MD 
2*ff ) £&MfS3i£tfTTf2cD*Stt£«J5g LT t i 

[00 09 ] ^WMTm^^tit9yj^9k L 
Tii, Mx.«fs CDga^JS-^-: lt^StiSr syKIBM 
tt»^>l4fc(42«KUi (m(fl~l0 0flSR, 
L<til~3 0«S«, Jf*L<Jil — l OfflgJK. i? 

h izn& l < m% ( i - 5 ) m > cor 5 ym*^ 
r 5 y Kffi^J . ©ffi?d#§- : itsswts y Kffi^J 

(= 1 tfzlt 2 W3± ( mHiX 1-10 OfflSJS. ff * u 
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id? a l < Kit ( i - s ) m ) cor s j mmmLtzT 
s yiwh s>ie?y#^ : i risstu. rs yiwutc 

1 4fc(42fflULL (#Rif 1 — 1 0 Offlgjg. #f4 L< 
lil-3 0«BK. »4L<til-l Offfilffi. S&fc 

if* l < (±ist ( i ~ 5 ) ii ) «7s /wmx^ixkr 
s ysra. ©ij?ij#§- : i -c^tiS r s yisajij* 
co i *fc(i2«EUi l-ioo mmm. #4 t 

<{41-30{ffi£S. if4b<J41-l OflgJK. 

£W*l<«r ( 1-5) ffl) orsynwfiwrsy 

T 5 /mmm^-th 9 cov ^«9> 

SAf-i yt-gr4*i&. _hie^) i 5 tcr s yiraa*j? 

[0010] *BH*H»t3^tt-l»^WN°^ J K(4. -^Tf-K 

*bs fts r 5 y WBffl y y^trnzii tub 

;^y/H(-COOH) s A)V#*is)/-h(-C 
OOh 7S F (-CONH 2 ) l^lilXf/l' (-C 
OOR) <?DMtLT'S)-?Ttj 4V\ Z\Z\X^XfMzi5tf 
hRkLXii, Mm. X*)V. xf;k, n-7nt' 

y^n^yf;K y^n\Jfy^ifWC 

;^t"0C 6 - 12 7 l J-;«, Wilf. o-i^K 
f-;^ i: 'co y x — jv - c ! _ 2 r /i^ >vm t> L < j± « — t- 

7 -f/P-y fJVts: fc* <0 a — f- 7 +)V- C x . 2 TVl^/PSS: 
bi>m \t*$>tih . #3Mrcffl ^ £>ixS y w C * 

(«, nrssm&mm (mm. 

s /i- J£. r-t f-A*5r t' « c i _ 6 r/k# y -f if 

/uy 5 yiwfcut tt*n<nr 5 y 6gco«i±cDfi 
#tas (PRij'-oH, -sh. 7s/i, -<$yv-/p 
as. ^(yK-y«, yr-yyassri:) ^jfi^&ixiias 

y -f ^'co c j _ 6 r =s)vmtc f > t-«s § ax v ^ 

fcoit^y w ^y £ fc-a-ifi* . ^ 
htywtkrgumk. txa. mm. wm&: 1 



■CaStliTS/iKII^tfi^^f (TLR 
1 ) =arif36*fc(fi5)#i4. 

[ooin *w%x'm^hixz>?>^7 ! M<nm j fr^-y° 

•cm v ^ ti s y y ^°y a t ra«cott« £ #t s t, cot-* 
fLifv^-TficoC>coT-i> i^. Mi¥mzi±, aBW"S*f6 

T5yiHE50fciJ^TJIS2 7 — 5 7 8SBcOT$yKffi 

-cm^btit y y^°y Hco«jtr 5 yniE^Jcoa *>^=5r 

<tt>2 0«il±. ff4L<ti5 OfflKLh, Sfetjff* 
L<li7 0«2Ui, J;^*f*L<(41 0 0fflja±, «t 

if i L<{42 o offliii±(or 5 swsffli:irr&'<y j f' 
t*i4, -f-cor 5 y Kia^j^co 14^32 isi^Lh ( *f 
s) «) corsy^^L, 4fc«, ^«rsyKld 

^iJtc 1 4 {± 2 ffliil± (ff4L<il 1-20 lit. 
i"9#*U<t41~l OUgJK. $^«f*L<{4S 

(i-5) ffl) corsy^#iaL. ±fctt, -^cors 
y iSS^iJ 1 1 4 fcli 2 «ELh ( if 4 1 < « , 1-2 01 
mm. J; i 95f4L<(41-l OjffiMS. $J5«f4L< 
l£R ( 1-5) ffl) cOT5y|g* s f¥A§ti. ifcli. * 
cOTSyKE^iJ+coi 4^i42fliJ2JLh (Sf4L<i4. 1 

1 — 5fgt) cOTSyS^YficOTSyST-Bil^aT 
V^T h 

[0012] *^BHTfflV^tLSg|J^y^F(4 
C^ffi^^'^r^/l-iS (-CO OH) . 
-b (-COO-) . 7SF (-CONH 2 ) tfzi&^X 
f)V (-COOR) COMtlT^oT^ «tV\ SfctC * 

fflv^feiiS y y^°y«h|siat. c*j§EWfc^r;pJlf^ 
^;L-aS (4fcli^##^l^— h ) SrWLTV^tco. 

N*fficor5y^®K («, ^ft->-lS) cony 
mmm^Tumzixx ^ & «, co . NSBw^^f ^ 
Brsn^L^yvi^y 5 y8tas^h°ny>y $ ^KfbU 

llJST'ffiil § tiT ^ h i> co , * S v ^4«MB*«ttr^ Lfcv - * 

^i^> h m^yf- v * fcoa^y f - if *> -§-4 =fx& . 

*^BflT"ffl ^ 6fL4 at^rf - H iiKfrff JiR; C0fci6<?)tn; 
Mi: LT i>m^& Z b 3&«TS 5 . 
[0013] *«*CfflV^*t4 y^N°y«4^ri4M^ 
^y^h"cOSi:LT(4, MSSWCffS&fiSK («, 
#Hffi) ^"tSS («, T^*'JASW[) ^f'i: 

^if4Lv\ icoR^riSi: LT(4. CTi.(4\ 
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yy^, urn, &mmm. *?>x)v*>m. ^y-e 
y^fWcD-mmijmiz x tut •§> £ t *> -cs 

8t# £ SFiW 4£i:(cJ:->T«> Mitt- Sit #T § & . 

* , sbc^t* h izm t x mm-r &zbi>x- 

itr, b h^nflLW^Offllit^aftJfla^^t^-f XL 
^77^- -f;*y3<8iynvFy"57 ^it'O^n 

[00 14] 2fs%HJ"CfflV^*t5^W^«fct<J±a5 

u , as tfriR^ * y ; ^ jteAmttug * ffl ^ s ; t *i-c 

S4. *0>J:3*ttlli4:LTIi, M£ff, ?on^f/P 
Wit, b Fn^y^/Uffli, <yXb F >J;yT5 y« 
JIB, T$y^7^«, 4-^yyVty*^y^yy7iyr 
;HSIh. 4 -^f;K>Xt F V /KTS ygffli, 
PAMII, 4-b ^O^y^f;Mf^7x- /PT-fe 

(2' , 4' F^yy i— ;k-b Fn^y^f- 

;P) ^xy^MUII, 4 - (2' , 4' -iyXF^yy 
i^-Fmoc7S7xf;H 7 x y ^yffitfli&f'ir 

*w*su % ^z^mLmm.*x'ft=?foi?*)V7 a 
ht s 7i«i^tiLt(i , y m&tfttzmmT 

/l^'yy 5 #/b*'yW 5 F'Ht LTJi, D 

CC, N , N ' -y-iVTO \Z)l>t))V# s J4 S F , N - 
xf/k-N' - O-yVWS/rn'Jyk) #/b;Jf 
y'4* 5 K3rif#ffl^6*i4. £*iS>t£j;4iSttft:fcW:5 
bSftjWJjSsOTJ (fIJi-ti', HOBt, HOOBt) fc 

t *>k«hts yH*B»wiiB(=aaiirr**»*fc«. *f 

»iS*i7K^i Jfcli HOBt i^fiWi S^liHOOB t 

[0015] «»Tsy»oattfl:-*«Jifc««^fc:ffl 
& i t tm htix v> £ tm&$> ms.miR § ft 3 ■§> . w*. 

ff. N, N-y7f;WA7SH, N, N-y";*^- 



T-fe F T 5 F , N -y -?-/Wb°n U F y& i^ST 5 F 

7j<*S. h 'J 7WDi^y- )V*£bcr>T)Vn— )Um. 
V* i-)VX)Vt^^ V & t£7)x;i/^^f Kffl , b 'J y 

a, Tbh^h'j/K 7nt v t-hy;^t*J0-b'J;l' 

y^ ^ ^ WSS-^^RJtEfcffiffl § ti%& z b im t> nx v ^ 
4«H*»6jiajW?s*i., as* 4 ?- 2 o°c- 5 o-c^ig 

as 1 . 5 -4 flsiffiw-cjiv . -yth-y ysje 

comMZttozb^Km&Kmzmm-tzbizi*) 

+^m^^ o^b -ifiX'% 6 . SJC*» 0 LT t 
[0016] MPJcOT 5 y^W«ilSt LT{±. 

(f, z, Boc, t -^yf7k^y#/Wi-/K -fv 
^-;^^r^/^-;i-. 4-y h^f^y^^ 

v-#;k;tf^;K Cl-Z, Br-Z, T^yf/P^ 
hij7Mn7*f/K 7^n^;l-. ^ 
2--hn7x-/W;i7i_;k y7i-)L- 
zhX7 >f y^W;K Fmoc^t'^Mt^^l,, ^A- 

yf-;K x^;P % TcrbVP. 7">A. t-yf-;K 
n^.y^-;i^ s y^n^^y/i^, y^n^y^-;!-. yya 
2-T^y^)VtcbcnmMM. ftWfchL 

(CTi.(f. \yy;HXf;K 4 --bn^yyvt/xx 
f;k 4-x i^-y^yy/i/xxf;!, 4-ycrn^>- 
yVPxx-rA. ^yXb K'J^xXT7Wfc;) , 7ity 
;lxxfiWL KyyVP^y^yl-^-^b K^y'K 
-ft. t-7>^y^;l/#'x;i/tK7yML hU^b 
F 5 y Fftifirif t «t o XB&tth i t 6 . b U y 

o r ffiti-r sitms. i coxxT-;wt: taw s s 

;k#y>frt^ ^yyW/^^rifcorn^^a. ^yy 
;iy^-^f y^ /y^— x h =sf])Vi£—)vm fc"<7)K 

wzmt&mbLxte. mm. <yyv«. ^b^b 

Fnh"7x;lS N t - bX'h h . ^-cryyc?) 

7 1 7-;Hx*II^)ffiHt Uttl M*J£, Bz 

1 . C 1 2 -Bz 1 , 2--hn^>^ Br-Z. 

;iytf0f*»*i: LTfi, w^tf, Tos. 4-yh^y- 
2,3, 6-by^f;Ky-fe'y7;;^y dnp. 
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^Vi/JV^i/^^-fo^ Bum, Boc, Trt, Fm 

[0017] wm<nf})V^ is)vm<r>&mtZixfzh<r> 

x^r/l- CT/lo— /l- (Miff. ^y??no7xy- 
/K 2, 4, 5-h^nn7xy-/K 2, 4-^— 
hD7i7-;l/, yry^f^T^n-jV, y\°y~ Fn 
7i/-/K HONB, N-b Ko^fyX^yS F\ N 
-bFn^y7^;HiF, HOBt) WiXf/W 

£ LT«4, W*.tf, MiS^S U VIST 5 F#ffll^;fx 

4. ffiKK^* mm.) umt lxh, mtn. Pd 

/i-*y|S, F'J7'/F:tnyyyx;i/*>'it, r-yy/k* 

-f yynbVUx^yi/ysy, hiJxf;|/7S>, ty<y 
£y> s hX7y>it'Cj:I.SSj!!ll, i^Sftir^ 

atStiSJBfflilKJEfi. HRtaW- 2 0"C-4 O'C^S 

mx^hK&fiK mmtz&^xn. mm* r-v 

— ;K 7i/-;K f-^-T— V— ^?7y/-/k 
A7?i//-;K S^f-A-X^y -f F\ 1, 4-yyy 
i?tt—)V, l, ^ifwid^ 

-f 5 rv'-M^mXt Lxm^ ^tih 2 , 
yxx/i^ifvfry x y-;W^fc: < J:>3l&£§*u Fy 
7b7r/^yH-/^Ilt LTfflV^fL4*/PS 
/FSJ4±t£01, 2-xyy$y>;t-/K 1, 4-y'y 

iz. ftTmtotbvvjjm* ftry^-TZt'izxh 
r iv f} y mmz x ~> x i> ma § *i * 

[0018] JBR«Rl6*=W4-'t'^ST*v^'irflaE«o« 

*^lfSiStRL-3 4. yy^yfi££tei5^Tir-F<?) 

iy^T 5 y m<n a >m«f y>vmiT 5 F -ft L 
T«atfc«, 7S7»WfK II 

«-ri y a^ffiiiao^.^ i^v y y nt tz ism 

^yy^yfiSjtti^r^ KfcjjeutJ: aerate* 

mx$>&» m&izx vn&titim&fywR&Mt^ 

G£S L , Fit M<7)« ^y^yfi feli^rf - F <r t 
* 5 tlS. i^ffly y^yfiifcii^y^-FteStfat^ 



zt~cmm<7)?yjs7m£wz'<.y°^ f^t s f*£# 
s^t ipe* h o y y^yfiiftji^y^- Foxxf/t^ 

xxtvfj: Lfcft. yyvtyMS^i^rf-h-cors f 

ttfc LT, FJfM^y fit fcfci^y^ K«x 
[0019] ^WBTffl^&fiSfffl^T?- 

ii*SKB*cfflv^*i4 y y^°y jis^yf-y— ^' 

•C-BJBrf S i fc fc i -3 TMit^-4 i t j^'T'c? s . ^r^- 

w^-rtLtioTt^v^ -tfth-h. *wnx-m^t>ti 

h&ft^T-f- H Srffiffx L#4SE^y^ F L < JiT 5 
yKfcS*35^h^ffi^§it, »«115ftS 
Z\tliZX 0 IW«^7f h'^M 

CDM. Bodanszky feit^ M. A. Ondetti . ^7°^ H ■ J^y 
-fei/X (Peptide Synthesis), Interscience Publisher 
s, New York (196630 

©SchroederioitMuebke, if' ■ ^7°^-H(The Peptid 
e) , Academic Press, NewYork (19653 1 ) 

(1975^) 

y^yfi<7)^IV 205, (19773 1 ) 
Jft. J£JH#0 

■ ^7A^n7b^57 -r— ■ ?«#:y n?l/57^ 

y^ f mmmm-r^ - 1 s . ±ittmx-&i>ti 

[0020] ^mxm^^ti^^y^m^^—v-t 
Kh^yn^m.^- H^4*a*sw**wi-&fc«f 

SMUfv S *> ^Tft -a T «t V ^. U < I J D N A 
DNAttTI4. yVADNA, yVADNA 

y-^yyy-, mriBLfcWHa • ffl^i*«c dna s tu 
NA<5ov>-rn.Tt> y-^7'y y— crfiro-rs^yy 

—54. A7f 'M7T-y\ 7°yx5F\ 3X5 F\ 7 
MM ■ fflMJ: OtotalRNA^^iimRNAH^&lfflSS 



!( 9 ) 003-277289 ( P 2 0 0 3-2 7 7 28 9 A) 



& ^DSrffl^TllEffc Reverse Transcriptase Polymer 
ase Chain Reaction {VXf , RT-PCRgtiSftt 

S^yA'^a-h't^DNAtUll Wtefcf, IE 

5lJ## : 2 "C^ ^affi^lJ * SDNA, 4 

m&mn : 2 -en $ ti h sassn t^^fjyyi 

yh^frTt'A^ 7V X-f SJg*IE5>J**WL, 

[002 1 ] lE^J*^ : 2Tfl5*l«fflHWIfc^-f ^ 
F 'J y'Jx. V F&^ffTTvW 7 0 7 A SDNA 

*t)5 0%lil±. «r4 L<fiift6 0%J2Lt. StfcffiL 
<(i»7 0%Ja±, ±«3#aL«i»8 0%JaJi. rac 
if4t<(4*&9 0 96Ja±, «MJ4l,<(i*&9 5%JkLk 

y^* (Molecular Cloning) 2nd (J. Sambrook et al., 
Cold Spring Harbor Lab. Press, 1989) lZg5M?Xt}& 

fc^fcfl^TfrS: -Sit 4. 4*y TplRco^-fy 

tfotlT^^tmi.. i9ffiL<ll >vf* 
F >J y >?x y h^T^rtt^o Tfi^r 3 z b 4 . m 

Jgj&^l 9-40mM, #?4L<Jil*7l 9 — 2 OmM 
T\ iftlfcWI&5 0 — 7 0°C. #4 L<«^6 0 — 6 5°C 

k»§- : i rasftsr 5 y®E?'J^^Wt-|> * 

tL&t&mmi-t^-fh d n A%- t't>m i > £>n.4 . 

[0022] afcfgHJfefflV * - F £ =? - F 

^rf- K£=i- F-r4^siE?'j?>#w-r4 t^-c&iur 
mdna?^? 1 ;- isrseu/aBua • ffl^**^c 

D N A , t TO ■ tttt&$<?> c D N A y A 7 y V 

gB^Tf-r-'^a— H-TSDNAi: LT(±. ffi 
?|J#^- : 2T'ft£; ( l4f&ME?iJ£#W'3-4DNA<7)— gP 
MWDNA, 4 fcJ4E50## : 2 -C^SaS 

at***^ SDNA^tm^ilS. Efll#^: 2 
f^Sii^JSagE^Ji:^^ 7 y y-f Xf-§ SDNAIl 
toiet ' vf 7'' y -tf- 3 yco^rifefo 

J: W \ -f X F V > i?i y F ^^friitfria fc P>Hi<0 co** 



[00 23] *SKHTfflV^*t4 fW*?** gP#^7° 
?-F (J3Tr\ ^#tA>*3— f-'«DNA«^n-^' 

la ct t/^icoi^Hjfcfc wc (4 , i ft h *mz*wm 9 

NA<7)^n-nyyco#at LTii. 

«^ a- H-rSlMSl^iJcO-gP^^^S^D N AT 

«^-J«D N A ^fflt -^Tflii Lfc i> <r> b <F»\A 7 L> r-f -tf 
- y 3 V \,Z X oTlfflt* £ t * S T$ I. . ^-^ 7' 'J r-f 

y-7 (Molecular Cloning) 2nd (J. Sambrook et al., 
Cold Spring Harbor Lab. Press, 1989) tfEtfcO^S 
t£ bizm-o ot\b tF2% h. ttz. Tp|K<7) 7 A 7 

t^-^Tfr^ d H b h . D N A<7)*gSBa?iJ<7)^J& 
(5, PCR, &fii^7b, #!l;tii\ Mutan™ -super Exp 
ress Km (Sljt ) . Mutan™ -K (Sffiit (1*) ) 

^Srffl^T. 0DA-LAPCR}£, Gapped duplex^, Kunkelgj 

4 5 i b ifix % h . ? n - y -f k§ *ut ^ ^ ft a - 
4 D N AliBWt ± 0 ^^4 4 . &tz\mmz i. 0 

mmmmxmtLfz <o . u y*-*fwn Lfc o lt^s 

■*"&ii:36«-CS4. |gDNA(i:^c7)5' 
teaFytLTWATGWL, 4^3' *«gffllfcUSffl 

Vyb LTWTAA, TGA4feiiTAG*W 
t T \ > T J: V \ i ft t OHIRMtt a F y ^IllUftih a 

B3 ; 2:^-)S;DNATrT^-$rfflV>T#Jll-r.g. 

^tfctJS. *^<7)^yvN^«<7)^Ji^^^-{i, 

WittT, (-f ) V«*3- h'ti D N A 

j^feBWkriDNABfW-tWOitit. (n)KDNA 

mxzm^zm^? ?~*cr>7n±-?-<7)Tm.t,zm 

[0024]<?^-J:Ltll Alfi*i?)77X 5 
F (Ms PBR322, PBR325, pUC12, p 
UC13) . tt?14*t07"7XSK (M, PUB11 
0, PTP5, pC194).lfi*7yXSH 

(M. p SH 1 9, p SH 1 5 ) , A7r-y^i"W i ; 
^f'J^T-y, Wa74 1VX, V7i<--T74)V 
X, r\%a.u74iV7j£b<m)Pfa74)\/?7£b<K^ p 
A1-1L pXTl. pRc/CMV, pRc/RS 
V N pcDNAI/Neo^ir^B^M. ^BJf 

TR7o-£ — ^ — s CMV/nt-^-, HSV-TK 

/nt-^-^t'^flf^iil., itt^coa^. cmv 
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(iM Y^^U^7^)VX) rot- 9— . SRor7nt 
«ST*>&*£(2. trpm-K lacTOt 

A'f;^iit*i,i^i spoirnt-^-, s 

P0 27°0^-^-, penP7ot-?-^i:\ 

PH0 57nt-^- PGK7 
u^E— N GA P7nt-^-, ADHrnt-^- 

K'jy/n^-, Pi07n^-^'«l 

[00 2 5] 5fiBK?*-fc:ti, J3Lb<offit. BfSt J: 
OxyAyt-, X77^yy/y^t/K itfUAftfln 
S/^/K 8ifKV-#-. SV4 0SIt'Jy> (tJL 
T\ SV40o r i ft if*** 

Witf. S^b HnSaaecS* (JST, dh f r 
fc*8i^4*£**&5) iEf OV hW-b (M 
TX) Btt] . 7^by'jyfttS£f (JST. Amp 

(J3LT. Neo^^tSH^fcS, G4 18I 

tt> *3&«wf mz, dh f rae^xsH^ 

-~X;nA^-«£M^T d h f rmfif^IRv 

^)NSB*«fclf«rirr4 0 ii^Xyx'JbTlftl)^ 
*^-l±s PhoA ■ ^^/HB5!I S OmpA ■ 

#l sue 2 ■ m^tmmmTh 

4*&ld4. ^fyy^-'Jy - y^Tvt-E^J. a->f^ 

3S*Ji£>^ >v\ 0 ?«£ 4 D N A S^fiTtS^y 7 ^ 

[0 0 2 6] ft±i:LTii. Wiff. Xyx'JtTl 

iftfffll^fti. Xyxyt7«i^)ftWJtLTit 
#lUt£. XyxUbT- (Escherichia coli) Kl 
2-DH1 [7ny-y>/X ■ ^7 ■ f ■ fy 3 7/1/ 
■ Tfifi— ■ yf?' ■ t-fxyHX ■ ^7' ■ if ■ z.— 
XXX— (Proc. Natl. Acad. Sci. USA) , 60| ; 1 
60(1 968)], JM103 [3?^y7?-7y7 
X- »Jif— f- (Nucleic Acids Research) , 9^§, 3 0 
9(1981)] , JA221 7-;l^- ^7* ■ ^El^ 

^Fje.:? — ■ y^-^f^nS^ — (Journal of Molecular Biolo 
gy) , 1 2 0^, 517(1978)] , HB101 



^r— Tvl^- - ^"7" ■ ^EI^jl:?— ■ ys-Y^-ni^— , 4 1 
4 59(1 9 69)], C600 [yx*f^7?^ 

(Genetics), 39i, 4 4 0 ( 1 9 5 4 ) ] ^rif^fflV^ 
feixS, A'f/l/Xllt LT(±. Wlilf. A^;kX ■ 
7>;l^X (Bacillus subtil is) M I 1 1 4 tis~ >, 
2 Am, 255(1983)], 207-21 
;P ■ ^7- AM^SXbU- (Journal of Biochemis 
try) , 9 5t, 8 7 ( 1 9 8 4 ) ] sfirif **JflV*6ftS • 
LTii. Miff, if 7*nv>f ±x ■ -fePtVx 

(Sac char omyces cerevisiae) AH22, AH22 
R", NA87-11A, DKD-5D, 20B-1 
2. y7t7*07^f -trX ■ (Schizosaccharomy 
ces pombe) NCYC 1 9 1 3, NCYC2 0 3 6. t° 
^7-^Ubyx (Pichia pastoris) K M 7 1 5: f: # 

[0 0 2 7 ] LTfi. fflitf. *?4)VAWA 

cNPV^It ffi^^St**»«ia (Spodop 
tera frugiperda cell ; S f $0113) s Trichoplusia ni 
^^liS^MG lSffl)J&. Trichoplusia ni7)#te*£0H 
igh Five™ SMS . Mamestra brass i cae SSt^OfflSS £ tilt 
Estigmena acreai*CT)»^i:^fflV^ix^ 0 ^-f/P 
X^'BmNPV^l^il Si*ffi^fbffifla (Bombyx mor 

1 NIB; BmNH) ^aWSV^ft*. RSfflUB 
t Witf. S f 9 W (ATCC CRL1711) . S f 

2 1 M ( J3Lb. Vaughn, J.L. £> . 4 y ■ ^ y # ( In V 
ivo) ,13, 213-217,(1977)) &fc*#fflUfeftSo MAi: 

^M^- (Nature) , 3 1 5*, 5 9 2(1 98 
5)] 0 iWEtLtil «ilf. f/WCOS- 
7, Vero, f ^-f X-XaAX^-«CHO (JJJl 
T> CHOlfi«E) , dhf rMfc^Xm^J- 
-XA^^^aiCHO (KTs CHO (dhf 

0, V^7X5xn- Vfflia, 77XATDC 5M, 5 

bTJR*&»KraiW-4fcUi. MiK. 7ny-yy/ 
X ■ ^TX ■ if ■ ^i>H^ ■ 7*f^ ■ ^X ■ ^>fx 
y is 4 X ■ ^"7" ■ if ■ i-X^X- (Proc. Natl . Aca 
d. Sci. USA) , 6 9f, 2 1 1 0(1 9 7 2)^y-y 
(Gene), 17*, 1 0 7 ( 1 9 8 2)&£fcfE«^£ 

[00 28] ^J^ 
H\ ^]y^^.^- ■ 7VF ■ ■ S^x^T-y 

y^^. (Molecular & General Genetics) , 1 6 8^, 
1 1 1(1 9 7 9)^t^z9m<OlfmzU^X^d 

■ >f V ■ xyf-j ^Uy- (Methods in Enzymolog 

y) , 194t 182-187 (1991) , 7ny 
-y>/7 ■ *t~f ■ if - fygt/l/ ■ 7*fS^ ■ ^"7' 

■ f-fxyy>f7 ■ ^-y ■ if ■ a-x^x^ (Proc. Na 
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tl. Acad. Sci. USA) , 7 5®, 1929(1978) 

^/Dy- (Bio/Technology) ,6, 47-55(1988) %;blZ 

mm-fZlzte. Mx.t4\ «JJfiI^S»8 IMC? 
Ii7nb3-;k 263-267 (1995) (?tf| 
ttflft 1 ) s 'T'-fOny- (Virology) , 5 2t, 4 56 

(1973) tE««*j£fcft-j Tp^r ait ^-c# h . 

L T tifflHfc*&i§#j8 ST* "5 . * O * (c (if SJBKIEflitt 
Lto^n^o JKSRBfcLTtt. MxJ4. $OUri— t 1 ' 

^xm;^ «r*fi»», s^awsrif. saaafci/*: 
— t- „ #-feM>\ isix^x, jzs. 

h U ^ A . t&ffcv ^ i/ V A & ifj&spff £> ti. l> „ £ ti . 

fcJ:^. «Hi«pH(4«5~8A«Si4Lv\ 
[0029]xy! y bTlWf I**)**!: L 

(5 7— (Miller) , f/U ■ ■ X.?X^.V* 

yy ■ 4 > • ^V^x.*?— ■ S/'x^x-f v^X (Journa 
1 of Experiments in Molecular Genetics) , 4 3 1- 
4 3 3, Cold Spring Harbor laboratory, New York 1 
9 7 2 ] 3&W£LV>. ^ZlZ'XmiZXKlTV^—?—* 

? >J /HgeoJ: 5 3r^r'J£ Jdx. & " b t> s T% 6 . 

yi'J bTJg»D*&^\ ±g*{ia^fj 15—4 3°CT-|^ 

m 3 0 —4 O'CTS 6 — 24 B^ISJfrSrH , &mz X *) 31 

fa&am&ia*. h^bhx^h, m^mmxh % mm 

—ivy— (Burkholder) S/htgift CBostian, K. t. 

7ny-y>/X ■ H-y" ■ ~¥ ■ 3 -Jvt- ■ TAf 
5— • ;t7* • ->M iyW X • ^"7" • if • a-lXl- 

(Proc. Natl. Acad. Sci. USA) , 7 7®, 4 50 5 
(1 980)] ■*0.5%*if5yK***^-4SDiftfft 

CBitter, G. A. £>, 7ny-y>/X • jfT* ■ if ■ -f 
i/a-tJV ■ 7*fS- ■ *7' ■ f>fX^HX ■ ^-7' ■ 
f ■ a-IXX- (Proc. Natl. Acad. Sci. US 
A), 81®, 5330 (1984)] i^rf^tth , 

Bfttt 2 0 °C- 3 5 iCXtt 2 4 — 7 2 I^Stf * V * . <g& 



<kX'fommm.Wifazmm-tm^ ^tatii Gr ac 

e's Insect Medium (Grace, T.C.C. — ( Natur 

e) ,195,788(1962)) fc#IMfc tfc 1 0 %*?isfflt)t »?3 

^Jpft^3aSJn^/^C>« ; 3rt-'^'fflv^ixi. 0 igfflcop h 
{4*96. 2-6. 4fclHW-4<0a«j£*U*. *§*«4ffl 
f&#7 2 7 °CT-K) 3 — 5 BiaWf^rV * , i^tJE bTalM-^ 
jiff Sr fln;L 4 . »±^"»ft«-C*l.^«feMfr^t§* 
-rSif, l§ffitLT(4. Witf. S1;5— 2 0%W» 
lfll?f S:#tfMEM*gtfi C^xyx (Science) , 1 2 
2®, 50 1 (1 9 52)) , DMEMlgiC^^DDy 
- (Virology) , 8®, 3 9 6(1 95 9)) , RPM I 

1 6 4 OtStft C i?*r~}r}V ■ XT' ■ ■? ■ V % y ■ 
< f])V ■ TVyl-yg >- (The Journal of the A 
merican Medical Association) 1 9 9®, 5 19(19 
6 7)), 199 mm C 7°n i^— >>>^' ■ ^-7" ■ if ■ V 
+Mxt^ ■ 7^-— ■ if ■ A>f sj-ni^/P ■ ^f'U^ 

(Proceeding of the Society for the Biological Medi 
cine), 7 3®, 1 ( 1 9 5 0) ) KtHifiM^^tli . P 
HJ4sj$6~8T'&6c9£«U^ iS*{4®^3 0'C 
—4 5 — 6 OBWSfPSrW ^SfcJtStTil^, 

^WBOT^irais. ja±<^)«tafcUT, mm&Mibofflm 

[00 30 ] iiatSM^^^a^^W^WSr^M 
i»W-rst(4, Mi.(4\ TIBO^tiOfi^oit^' 

& . yj ^ 5 v ^iama** 

ft. u Vf— At* ?t(4«^isii^ iffc «t 

tt#K\ h U lyx- l o o^^rif^WfiSffiHA*** 
-^tc{4. J&itRTflL ^Mtfft*^V4iffllt 

mm** mxrvm ■ mw&^mmzm^h^x^x 

oZb tfX'% h o i*i6*0^*K04MK. WK^i: LT 
{4. JMtf^«a:Mfe^i:-0?§ft¥S^fiJfflt-S73S. 3 

^ y;17S F^«Maci6^fc*«0±fc LTrSH^coH 
SrfiJfflt" STfffi. ^>Ji?ovh^7^-^'i?) 

C7 h 7y 7 ^ — * t'CDM^cO^f 'Jffl-T-g>77 

[00 3 1 JK LTf#^ix^^>-^^«^»#:-Clf 
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i-ft^fi^-rs y . msmt tzammmzm 

?>^7BmmmtLXl&. Miff, hUT 

yyn -y -r -f y ^ tic ± 0 fiiJS^S i t 4 . 
[0032] *3I^CfflV^*L4 y y^^fii, L< teSB 
^Tf - F * fcli-€-<?5SCS«-fiStfWi . *»*TfflV^ 
£>ix4 y yn?m, i>L< IZM-fr^yj- F £ fzlt^ni&Z 
B»L»4StttT2MU*, sKU^n— ^;mt*, *yy 

4 9 y^7Mi> L < im^-ri- t* *fc(i*0>* ( Jit 

v^ftfcttE-t**^**) fc*tf4&tttii, *l6ffl 
(7)?y^7Wi:mMtLxm^\ 4&a<r>fflk&ttitm. 

c * y y u-^)vmkcr>im : 

( a ) yn— :H«#:S±«<7){1* 

*ife!«ri4»iifc i #*> 4 v Mi* a* . *rot t 

b t »¥-£;ix4 . S4fcB l/CS:ttft£tfi*af*>4fc 

i^' jt. A y F 1 T i V * . t£J?-ifiiif 2 - 6 
lEIfo, It2— 1 0 mSBEfrbtit . iV^^M 
i&ftiLTfi. Wi.tr, tf/K -7^, -O, *:/HE>y 

K t>y^. -^df, --7FU*^ffe 

il4**. V7XiJ±tf7y NA^S L<ffl^A>il4„ ^ 

ffiS-^x^iaifllMl). Miff ~?VAfr£>3L#mcr>ffltb hti 

fzmfazmMLmm%&cD 2^5 smzmmt fz& u y 
Mmmmmco>wffi.mMMbm-&mtz> £ 1 t * 0 . * 
t^. fiMi»4'<!ofit*flicoai®i, Miff, macom 

t-§4„ M^mmmm^m. Miff, 

/t-xy-f y<7)7j}£ C^^T- (Nature), 256, 495 (1 

975)] izmmm-tz>c\t&x$z>, M&mmt tx 

fi. Miff, ^Uxfi/y/ija-^ (PEG) ^-fe> 
r-f <7 ^/Px^r^W^^iS^', #i L<f±PEG#' 

[0 0 3 3] #fiM«k LTfi. Miff. NS-l, 



P3U1. SP2/0. AP-l^bc^MMM^co^M 
MMKB&PWfbti&tf* P 3 u l *«jf ± L<fflv^fi 

mmt^ts-tu^mni ■. 1-20 : lgST-^D. 

PEG (ff4l<|j;PEG1 000-PEG6000) 

tin 0-8 o%gjs^sjgT'^D§n. 2 0-4 o°c. 

M£ L< Ji 3 0 — 3 7°CT- 1 — 1 y^a^— h 

-r 4 £ b fc i o mm i < 4 . * y ^ 

a*<7Xfr£#ffifflT# 4#*. Mitf. ^y^'^MKKS' 
IMS^fifflf^tt i>tz®MZ-&zWffl <M. v-f^ 
o71/-b ) \,zj\4 7 V F--?tm±.m SrgsJPt. i^fc 
»SrtHMt J «PW3r ifCflH»Lfcfpt^9£^n y U yfii#: 

%&?'vy~v ytm&m^t>ti6 ) 4/t«7of^f yA 
^jpi. mmzm^LttJ7u~^)imk*m&-t& 
TJffi. MS/n7'ij yim£tz\i.ru^-A yA^ff 

ft«^P*^r k"T«^ L?z?y^?W£to£. Sffl fete 

tit,. ^j7v-±)vm¥commi±, $&bh\>\±*ti 

tzm 1 4 7f ffif^-? T fi^ d <! t *>'T'# 4 . IfHAT 

(t^+j-y^-y. rsy/f'jy i-^'jy) zmm 
Lfzmmmmmmmx^ d^t 4 . mwm *xf 
mmmmmt txti. ^ y y f-v^wt-s 4 £>o 

^rfeffifcoio^igii^fflv^Tt^^ Miff. 1—2 
0%. #f£L<{41 0~2 0%<7)^jejflim^^tfRP 
MI 16 4 OiStffi. 1 — 1 0%«^JfeJfi]fiLM Sr#tfG 

1 Tig* < ftettSExai (I*) ) *ftv^N>f yy f- 

Vtg*ffl*jflL«tSttt ( S FM - 1 0 1 . HtKSS 
(fle) ) ^t'^ffl^4£k^"T-S4o ±S*^JKf±, 

2 0-4 0'C, ff4L<{i63 7 •CT* 4 . igUl^l 

fs. M^5B-3ar B i. sf4t<(iiar E g-23nr E ST-* 

4 . tg*ii . jfi® 5 %%mtfZ-TX°'ff% oZb 4*T 9 
4„ a^'J F-^lg«±if£Oin:#:fIi4. iiE^KJflLlf 
4JtfOln:*«<50SySk H«(3 LTiffl^T'# 4 . 
[0 0 34] (b) ^yyo— i-Mm^MK 

*s?v-+ftfSLtta)titmmt* Mmijm* Mi 
ff. ycoftmmmm cm. jsw^. r^n 

-^i^tiBft, mnjmmm. mmsm. 4 *yim\¥ 
(M. deae) \,z£%>mmm. m%>iM. yjuzm 

j£. fiiMIS^riaffl&4V^i:7°nf-^ yA&4 Uiynx 

zffiffiz&xmfoz'&mmmmwm} izm^xn^ ? 

z\b-ifiX*%&, 

. ^ v a& 4 jmjc* 1 4 7? ft t« r> XWm-f 

ht\b tfx-% 4 . Mi ff . m$m (?yj*? mm. ) 
< o . ±ta^t y y p-^/ns#<o»©i£fc R«fcm 
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t4\ ^JfiL^T/pysy^v-lM o/oT'ijy, -vt 
i/T-ym&nmtX'^y'rynzftL, foo. 1—2 

^—jvm^ i/^fy ^s^w^&^ttxx-r/u 

- 6 mmz 1 nj-r^ . $m 3 - 1 0 m^^t.ti.s . 
wojuljbl t\ #4 l < j±miab&»6aasrt-4 £ t 

tf-CZ h . Klfil?f 4^*° V ? a— M^ffifW*0«£ti. 

-+frfflfcmmm t mmco-^&^a r u y <t>#b§» 

[0035] *5fi^CfflV^*t4^ wc^«*>t(jap» 

H £ 3- K D N A (JiTF, Ty^-feyx.*? 
u-^-f - Ktf>fMHfc:*s v vr Ji. <i ft <o co d n a St^hjjcd 

d n a t *mt& * ) ojgfise^jtfflfflW'Sr, 

liTyf-feyXj? ^ P-^-f - H b LT(i, *%HJ}(7)DNA 

<?»«»i»afcffliiW4 . t tz \immm&mmmam 

9 V 3j- f - K T"£> -3 T *> J: V 7Vf-fe>XDNA #'#f 
#3&BJiO D N A fc£|*»fcffl»«$#HHWJ fc 
(4, MiHT, *3ftTOwDNA(=ffl*|«pSr«aHWI (•*-£■ 
*5HB«DNAtf5ffl1iMB) <nMt&B9ftiih\A$ 

m>w&mm bmiv %a±. . u± l < im s 0 % m 

WK„ ^ B ^DNA«ffi|i*:«^SIB?iJ-5*>. 

ff ) c^fflfflMS fc ^ 7 0 %M_t . Hft L < 0 %tJl 
±. i: l 9W4L<<i^9 0%Jil±. «^»4L<(4*59 



^\ (n) RNaseHWSRNA^M^tSr 

Wm D N A£7)^iS*E?iJ<7)fflffl|g t m 7 0 %JiLh. j? 
4L<ii^8 0%Iil±. i OffS L< Ci*ti9 0%Jil±. 

«tff4L<«4^95 %m±wffl ^tt^tt^ryf-i: 
^-ir*-r 5 d n A^)ssiE?ijtcfflae^^. 1 1 < «nflc 

-f-: 2 4fc(4iWI»9: 3TffcbS*L4*B»SJ!t** 

fia^, 1 o-4ofimK, jf* L<iii 5-3 011^ 

J: S4M**Kr rm^DNAii 
Miff. ^X^n^x-N. 

^^>J^-x)(4, 2' -o-^^Hb^ifco-ft;^ 

< . SB^J*-^- : 2 X'$khZtl&i&M&&l%3i-t& D N A 
tC^-f 7"U VAX-fh h <7)X'fotl\f\ v¥tlCT> i) COX" hi. 
V\ ZtL^C0T>i~t>XZ7l/3-i-WZ, MWDN 

[0036] *«BHcfl!ii3r. ^mmco^yj^vmm 
TcoMWkit t.i\±m^m-th ; t £ ryf-fe y 

^ S n/£ ^ y « 3 - Y-t & D N AiOJSSlE^Jffl 

H («R) {4. ^BJ^^yv^SS^cORNAi:^ 
•< 7" U x-r S i b ^T'§ , M R N AC0&f&£ fztm 
mi fflft hc\b ifX & h ti\ *l±*3ftBH<9 ^ >y ^ 
^«M5iRNAi:c7)ffiS#ffl^LT*^c7)^y^^ 

0 ? y^ ^ mmjIr n Acommztitzmuzwmmztf 

Y (4, J: ^*^-C*ffiW^ ^ Mil 

b it. mm^-it^tbtzz 9 y . mmmt. tzim 
m^mmimzmm^^hhh^mmmxhh 
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«zr+}c (gg«) tcorat- r^fjet-sj ti±. j?v 

^T^HaiRBBttaHV, 1913-^11, ORFfl 
3' ^NKRfSW. 3' SMtu^Kn- 

t i>-mizmmw%# v?? f t anffitc 
*<oawaa«i. %mtm.mmcr># 
Ty^-fexx (jku) x^usi-f-Kii, 

2 — r**^- D - U ;* Sr-t-fl" LT US 7 ? U 

f - F , D — 'J — * I/O jK U * ? 
F . 7° 'J 7t(± b° U 5 ig*^ N - X ij r? F 

*° U V-(±D N A^>R N A Cc^tii § tl£ t. 5 ^SSO 

f- F ) & t'iW 6*14 . ^ix6 J±, 2 *ft 

DNA. 1*IDNA, 2*IRNA, 1*IRNA, 
£6(CDNA : RNAA^7"'J >y FTfcS £ £ . 

§ 6 tc^HKMitf y J? ? l^srf - F (4 fcli^HW** 'J 

— K #/WvX— F&i:) «#£*T&fe 

tfxtfn^Wx-F&i;*) fcjfrofco, WitfSeW 
(3r?l/7— t*, j??l/T-t:^ytff- F^ 

y. tiftc. ^XT/v-^r^- f s jku - l - y tr ) 

(fidilf. ^TT-y^^ F&fc") & £: <7){i«f*£ 
WLT^&fcO, 4>-^— #lsyhtt&m (Mi-H. T 
7Vi?y. VyUy^t") SrWotiO. ^rU-Ftt^ 

Fj , ^%7V^Y j *j«ttf r S^J tii. y°v >& 



y s ~Jy. Ti/Mt^itfzTVynkWV * 
ngp^* i «fff§ixT^-cj;<. muz. imvj.±.cr>7m 

(SK) RNA, DNA. $>&\HmMZtLfZtm 
( RN A. DNA) TS>&. ft»$*Lfca»wa*Wfc 
L T tiSlSW^f^*^'^^-^ X 7 x - F . -e 
L-C*° y * ^ U^"^ FT 5 H^W y 3"^ ^ FT 5 
V<D^lzmm<r>%><r>ifimfhixhtf, -tftORSES 
«>wc(i*v^. ^mcory^y^mmitikmi. 

Mi.fi* J- Kawakami et al.,Pharm Tech Japan, Vo 
1. 8, pp.247, 1992; Vol. 8, pp.395, 1992; S. T. Cr 
ooke et al. ed. , Antisense Research and Applicatio 
ns, CRC Press, 1993 & KdZ^.ifih h „ *^7V 

tzi. vmrnztifz y . ma^tf^mmx-^-i htit z. t 
tt , y >-i$s*^^«?t £ **jt s i a fc*K *° y y ^ 

y<7)£o%:#V*i-*yib. WBmbems.ftMtmb 

X^V^^V-T— fe\ RNase^ct'c?) 
3? 7 kT-^'fciS^^Plih^£^cO^£7)^W'Jo 

;F*{i t#> t t^SI^Sf T-ft]^ii^7f<iS^cof*gS* i ' 
-tntRSS^as ieoTti&v*. 7>f 

y^7Wco£foft^tfc?\-comR%kt:m^ZM^& Z. b 

vcz s . imm^^co^mcoumvmm^zmmv^ 
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[00 37] fclTfc, L<iig|J^ 
7°f-b'^a— Htl-DNA (£Tr\ 3f=S|B J gc?5DNAi:B& 
*k*E-r**^3&*»4) . fcJ:W^DNA<?)7 

[0038] *»^05^^t^«4, jF/tffittCfftS!** 
¥L#X. m&St&A,* &it£X. H^' 

x,, mi^x, mm&&s j»ie# 
/t» ^h^x, mat**/,, ftm^x, ¥#wx. ph 

[0039] ( i ) mmm-h iiiit^^? 

A%0J^ ^ ©JiaXJMST'fSSi^tlfln L , T sK h 

tt£ligff (fflatifctiBMF, S4L<«iPlW) -r^ii^r 
Witf^dll^A, ¥L#X. w#x. 

Ptm#A,* sax. ism^x. ¥g&A,* wmax. m 

s. T^h-^ximmwm. *?4L<(47**rb-^.x 

^•ci&gsfts tjK £ wan-* \mz^-fh<n 
x\ *9tmn?ywR0>im&wu amtfzim 

AMBStsmm t lx i>mm*t& z t &x-% & . Lfc 

tmzmw (mtttzimw. ntt<imw) -tut 

^ttzl^cot&cDX? V--yyV)t2>fbc?)UMt LX 

(mm, 'j^Kis^stt, ^^/WEji^tt&f ) 

^Sl«15 (ffi»4fcfcillMF. iftf4L<Ji:PIW) -t&it^ 



fEiiiSttt, (ii) *mxr>?ywst*m&.-t&m}j 

<Ji»W> ■t&itSWiit-fzliZcDMcDX? V-~ym 

m&MW>ti&. ±mx? o— -y^umtete^xiz. 

(i> t (ii) wt:, U^>Ffe-^vS 

ttifcii^^^pfieiases&ftiosrffi, CT^ts'j. imm 

unol. 166(1)*, 15-19H. 200m:l2»^)7fi£4 fcfi 

fflt*^-&-ffc^**^^U-— >-^&«^l4» (i) 
■^■W^-9yj^9MW<-9^~^, NF-atBc?)$S-^ 

t, (ii) *M«^^^fiiS^^-&, NF- 

k b sofe-^-ia^j * to — ^ — 4 fz y.> \ y*r— tf iz 
iti&mft&T. mmttzm^, u#-?-mim.z 

y y^yimirmmb -t&ZbizJ: VMlgX'Z h . ft* 

(i) ^zmcofy^y-m&m^y-f-z. nf-atb^ss 
am. n®.fflMmm±.m%b* u 

(b) U^>Fg#4Jt{i (cJ^'J^F't^: 
*S^^*^*««*jS!JnLT«a6Ufc*&k, (i 

1 ) ^HJO^^^^^e^Ig^^^-^, NF-/cB« 

!£-£IE^J * 7nt-^ -4 fcl±x y^y-^-fplz-tm-t 
hVi£—9 -m*FF bb&lzMM tc»A L , 

(a) m^wmmm. w&mmm±.m. mmm 

m. (b) vtfyp&Mtfzit (c) 3&&to»tfyYbm 
mizn&mm&tz mmzmu lx . aiwt^*w» 

f ( Iff 4 1 < ii f v ryivit v f^ 

£') . 4fc(±-ft3fc&lKfc:J:o'r»6*t4N-palmtoyl-S- 
dipalmitoylglyceryl (P am 3 ) Cys- Ser-(Lys) 4 (C S 
K 4 ), N-palmitolyl-S-dilaurylgryceryl (N-Pam-S-Lau 

2 ) CSK 4 b'CD F U 7" ^/U^-7°f - F , Borrel i a burgdorf 
eri^5|t<7)outer-surface lipoprotein (OspA)^ci:" 
36*fflV^iL5. F^°-^— fPJLiii. ;^7i5- ifS 
tt, T;F^ 0 7tX7r^- fe!Stt^ri:2rfflv^^*r- 
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if) fg^WiStfeftS, ft^XM (ffiL ^'J***: 

ffi-CSHE, JtKU ^^/WS^SttSrSS 

J:9«8EJ:<j»J&$-<&Jfctf>fc:, TLRiy/t/1/ 

IRIii^ (flL TLR2, MD2&2;) £fPjhTSt^ 
Sr^TtTV^ifflJjaSrfflfiT^ iV^L, TLR 1 i^':)-/P 
RBKHMflk TLR2s MD23r£") £3ttWfEE3lt 

m&t&wi&irt&M'fok.Lxte. mm, wrnvtz 

tS±fcLT«, COS7IIS. CHoa 

JEL H E K 2 9 3 ?<olltiMHIBft t && L < fflv ^ 
its. Rx?U— — >^fcli, iPRif. Mao^rffiTtS 

was -frfc?pmanflo&r»* t < fflv ^ as . 

Sfeftej&feu tt^ttffi 
J8L WWBI^ffliKfctftf&W'&fU. Witf, ±IE 
( i i ) <©*£fc*S it§ U K«r£$Stt4 ^{iv-^/P 
StfiHfe^JJE (i) comiztztt^X . »2 0%EUl, 
#?4L<J43 0%,Ulh, ±9*f4U<l*l&5 0&J2Lfc» 
^■S*4SiWIMt^HJ**»W«^W^ fr*>8§tt£ffl* 
-f S-ffcl^Ji: LT , ±IE ( i i ) <0#£fc*5ft4 'J H 
te^Stti^(±^^;HK3ti£tt^±tE (i) ra*^t= 
it'CC, *!j2 0%JiLh, ffi L<ii3 0%J2LL, 
4 L < t,m 5 0 %JiLh±#§ ^Sl»fL-£!ftl£ . *8ffl 

[0040] &effln9>ww0$m*w.wri>fflaL 

¥L*VX flfc>X,, fuTWR^X. Aii#X. ff#X. OTi 
fllil^X. max. ff*vl, MJDfe^X. ?B6* 
PJfeSX, W»>X. PJKdX. MM 

^xi&m^mmt Lx^mxh& . 



[0041] s 6t» ywtLt K-rs 

eajxfcrfL^x. ^m*x. 

^, M*X. ItfJtBS^X. AS^X. H^X. JFFKfi* 

^, mm?/.. vmfiA,, »*x, mm*x. 

^, wm^x. »m^x. ¥«m^x. m^. ism 

isxmmu wfiAMm&mmmczk Lx^mxh 

ymtztbcoMMk LXHmX'$>&<, 

mtLXIL (iii) 1&&ti0)?yWSt£M&zt&t& 

m^-t&mm.* mm Ltzm&t . ( iv> mwt^Hiw 

v^T. (iii) t (iv) co^tcfcftS, «fS3t&F<0 

^*-r s *Hfla i: l t t± . jje t mwm i> mmf h 

ELI SAffi*4fi?53Bt£afcl±-taKa|BC.6^rffifc:fl!V^ 

(iv) O^tfeftSfie^l*^. JJE (iii) « 
*i^tCjt^T . K/20 %Jil±. » 4 t < « 3 0 %J2Lb, 
J; DiT4 L<fi^j5 0 «K±KW^-*iiWMfc^llit . * 

it^bLX. JJE (iv) «*^t*Jtt4*ft?3fi^« 
Sr, JJE (iii) <0*&Kifc^T. 0%JJJI±, 

t < u 3 o i o m t l < im 5 o %iii_h_h#§ 

[0042] *%HJ30X^ ij ——y-?R^ ■/ Mi, *H 

BJJT-ffl v * as * >^7W i> L < itmfrvr* H t tzlt 
*<Wk. ifclJ^Hitffl^^S^^^ft L<{i 
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it^X. B#X, ffFH^X. ffiil^X. JBKj5*/C. W# 

^. jhfjm&g^x — w, wm^x, wm^x, toss 
sk: t* t Lx^mx-fo £ . *$tmcox ? ij --yyum 

[0043] wi.tr. epa#o/£«xo»KHji: lx 

m. sua. BaBWiir^ibtf^ft. a»j&»4«j*«rti£ 
mar, mimntm. mmmbtxa. m§. x 

*U>. #BnS-5-0>fctf>rafij«Sli: tT(4. Mxifs & 

ssm*l &rtffl»3W, «fwafl«w. j5»aMaL wswrt 

Wiif, ±IBSt#:4^«4*^^ama 

3— ;p (Ms •mwyyv a— iv. ^yxfi/y^y 

. gN^y^ffiifttM CM, 3KUy/K-h8 
0, HCO-5 0 (polyoxyethylene (5 0mol) adduct 
of hydrogenated castor oil) ] b" b flfffl LTX 4 

v\ i&^ffib LTii, M£t£ s 3"vitij, Xs.ffei^'ffl 
T/kr? -/^ if £ ff ffl L T 4 V \ MM § ti7t?±MM 

{4, mm. mm%Tyy'Mzjmztiz>« msm^izm 



[0044] ±mco^nmtfzmmammmm.fm 

{4, SttJ«*«oa**fc3t#t4 4 3 *rfSa6*ifr0»BB 
(ClffltS $ fx £ Z t tffflgfe-Cti h . 4 Km*fiOSiJ 
ffi5tLT(4s ilL »L *7tML ffiWffl 

Jtoiiss—soomg, t wtaararcas— i o 
o m g , -e <7)m<7)M&~cn 1 o — 2 5 0 m g o±i aK* 

HJ4 s JJBfli^« b com&lz 4 0 iff 4 L < * v *ffl£flU1! 

if, bhifcujaiMJr* (Witr. v^x, 5^, <7 

-•f^s t'y^'s 7'^, <7i^s ^7, h'Js 
PWCgW^ si fc -I) . SHb^Mi {4^^0 

k-5-s{4s wtm. nmmm. tk-¥ttm. i^i~b 
^bizxv^mim&v. mm. ?i^<nmm<7)Bm 
~c#mico ? y> ^ m^m^mw-th-it^mt ^{4-e 
<o»*epa-¥-t**^, -mwt^A (*S6 0 k s 

istT) (cfeV^T{4s -B(coS»ft:-&«*fctt-e<0« 
i$30. l-100mg, iftt. L<imi . 0 — 5 0 m 

g, 4 0*f*L<{4*«ji.o~2 0mg^#-rs„ im 

#-*{it5;^«s M»m ; &-i;'{s:4^7:tM : 5r-S>*\ « 

(ftl6 0kgtU) -Uiz^%m 
te&to$.iz\$%<M£&mO . 0 l-3 0mgll, #4 
U<{i*^0. l-2 0mgeJKs 40»4L<(i*50. 1 

tm^X'fo h . fttiwKjftco^ri ,W60kgS)t») 

%{4s «fipcoSj&sx,3W (Ms v^U^-fe^, H-b^^ 

^s S-5J*SB.iR5e$*i.-r, m^^^-^tst^Ls 
M^IE^r4b{4s S^-h. ffi 

[0045] ( 2 ) *¥mco?y^?M. ^com^r 

*wm?y^-7mzm-&im (ur. xmintm 
bti9£r&Hk&&*>&) <4s *mfflto?ywn&m 
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*5«tyf (ii) mkmttm±.ttmkLtt%mco 
[oo4 6] ^wm^v^9m.\m^h^j^ 

4;t. tilMfWFlab^, Fab\ 

ft. #Ptt«j5T\ ttSW-i-tf-yM y*8c*ffl^4tf> 
AWL «3HMt, ^^-HTaPQrif^fflV^ti*. fflc 

[0047] fias*4i^«itfl«^awtfcaoT(i, % 
t> i < , istiis^ «*> * maw 

v. * if r^'J^T 5 K ^Uny^-^jftWlt, ** 



(librae) , z^mmtLtzmn*%m<7)^/ 
o r t i ^ lb#Ph1^t 6 lt ipc: o t t, i ^ . mmitm 

l«HT*«fMFtt s 5r<, $J®&ft£fa±£-£§* 
OT77 a— ^/MKftcii, ^WM<7)?y^-7Wco%g&~? 

[0048] ^BJco^y^a— ^iftJfybM >y 

^^h^fJJJt^-XT-A. Mitr, 4Ay^b 
U 7 7ffifc I. ^iH<7 ny h V - ^ ii'tfflv ^ : i: 

(F) fc, M*t^L^IS6iM (B) t^IL 

[0049] zir^m^^^m^mmm^^mn^ 
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/77^j (MRtt. 9^^) . ML Wm 

ff) . S/H^^SI r»3S*!SES0^j (E3*ffl5L H8 
W5 3¥Hff) . SJII^^S rS#*&SE}«K£j (SB 

2jR) (is^wiE, EW5 7^tf) , m\m&t>m 

Mf) , r Methods in ENZYMOfOGY^Vol . 70 ( I mmunochem 
ical Techniques (Part A)), Vol . 73 (I mmunochem 

ical Techniques (Part B)K IrUt Vol. 74 ( I mmunochem 
ical Techniques (Part C) ) „ Vol. 84 ( I mmunochem 

ical Techniques (Part D:Selected Immunoassays) ) „ 
IBHf Vol. 92(Immunochemical Techniques (Part E:Mono 
clonal Antibodies and General Immunoassay Method 
s)K IBMr Vol. 121 (Immunochemical Techniques (Part 
I:Hybridoma Technology and Monoclonal Antibodie 

Sit^tlS. §6 tell.. *^KB«o!(t**fflv^T*» 

%£\ ¥U>X, »#vX mM*X. 

ASttfX,, B#X. ffiit#VU MM**/,, IF 

*x. wak^a,, ^gax. wm^x. ftj&^x, ¥^ 

JSb&vU »JI#X. rai«4£JilMM«&£W/t-e 
K^XSU (#L ^'J^-feA-fcif) S-Sa&SfeWH; 

<D9y*9&&ftWi&&fcibtzmm?&fflbJtr'5J*coft 
tWBBrttfctt 4 #fPJ!<?> * >v *9Hcowmcoftffi% b" 

[00 50] ( 3 ) «fs^§«S4 

htc^X t hitiiiMii (Miff, 77 b, 

<7v. -fj*, ->?7K i-y*y ; J^f) izmth 
*%mcr>9 y*9W£t:iZ% (Affih^T ?• H S 3 - 
SDNAi/;ltoRNA^ (3MrfM«) £tfc£iJ-$- 
4ifcj6«T#4«)T, Wi.tr. SDNAiitlimRNA 

m R N AcoifJnft 4 1 ^lifSHJi^5r ff«»S7fMBriK t 
y^PCR-SSCPS(^7S7?X (Genomics) , 



I5i, 8 7 4 — 8 7 91 ( 1 9 8 930 , 7Ui/— is 

yyx ■ *y ■ if ■ i-i/3 i-fu ■ r^fs- ■ ^7" ■ 

-f X.i'v-.-f X' ■ Jr?" ■ i-IXI- (Proceedings of t 
heNational Academy of Sciences of the United State 
s of America) , gS8 6^, 2 7 6 6 — 2 7 7 OK ( 1 

9 8 9^) ) srirti osoirt-* 

tzitm^tmm^titim^^p cr-ssc p&^j: d 
d n a cr>mmzmt)m& § . m t i$±m& 

^, IL^X. If^X. mr±IK^X. Ail^X, h^x, 
sm&A,* Mit^X. I?11^X. W^X. MM^X. ^ 
^x. wm^x. »*^>X, ¥«J1^X, PK*X. 
4 )t «±Illl?RJ8S|^ i: O^X Tft S ^Ttgtt^R v * t 

[0051] (4 ) ryf-byxjf^w r-'^^-irr 

ffiij-rs -i fc A«"C# h^WRtnry^ y^9 9 u^-f- H 

fcJ4*5W!^DNA^«ii («. U^KtS-&8Ht4fc 

Uf±m-A.. fL^X. W^X. IJir^^X, JBttS 1 
H*X. ffFK^X. fflil^X. WK^X. W^X, 

mm^x. ^sj&x. ipm^x, «m*x, mfsm 
tcEbLxmm-t&^k.tfX'^h* ±mry^yx9 
tfc. mm. mmcoryi-^yx9 9u^-i-vi:mi. 

f>%>\mvW?7-4)VX'<.99— . 7fX>-f;fX<? 

~^fcomm^9 9~^zmxtfzm, nm^-mzm^ 

^\ 7"^. -7^, ^rj. ^>r. ^*4f) tc^LT^P 

tzfriznmi%b*<7)$Lm¥mztmt>n&Mfob hc 

4. Sfet, ftrtiW£?)&JL ^«M^«M1^ «l*l 
m (ftSfiH) fllU f?M, AT. MSWSrt. ^XS^gp 

y^-tryx^^l^^r-'^a^^*^ -JKfl^BStA 

(M60kg) tctiv^tt, -Btz-ozmry^y 
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v^ti-& * wafcitfcSHircfflv > £>*i& d n aco 

a**,, hub**/,, wmtfiA,, wa,. mm&A,, 

^. $m&&. wmax,, wftis#x. Bia^x. ism 

ifcj^TS*. ZIIRNAII iHJKOirffi (flL Natu 
re, 411^, 494H, 200130 t^t-T, 

4. U^-r-YAti, £-tt«7Ji£ (M. TRENDS in Molecu 

lar Medicine, 7%, 22YM, 200130 

«*°'J 5 ? KOffi^JSrStci^tf-LTSitf h a b 

ifix%&„ mux, &micr,?y^7'XZ3-v:~tz>R 

N Aco— Sfffc&fclO 'J slfir 4 &&m&+& Zblzi^X 
m&t ■§> £ fc # £ . * W n° ? If * n - H •* 

&RNAco-fflb LXte, &&05U#1f-f Afci-aTflJ 

r>j~t v zru^j-Fb mniz Lxmmit l , 

ffFK£X. HffiS^, PtK^X, f?£vl. KM^X. ^ 

s* 1 ^, ««^x. mfmdfA,. iwx. 
\mm±t$$mmm%b^ifi^<?rtm ■ mmm. r*° 
h-^wim. m^mm^mm^b b txmm 

x. 

[00 5 2] ( 5 ) *HW<0ijt#S^*^-4 
sj^fitWi, fL^X. US**/,. MiSS 

^. k*x, ism^x, =mifk^ sm&A,. 



£ b tfX'Z 6 . *^<^***^4_hlE«eft<^HSEf 

ft (M, 5>yK ^"f^f. t'y^\ 7"^. ^v'. 
•fit, W*4f) fcWLTfiPWafcl^NiPW (M, 

-TS^-tJi, *SMH«fitflc* 1 EMt LX, 31S0 . 
0 1— 2 0mg/kg*figjg. ftL<ii0.1-l 
Omg/k gfra^JK, S6tjff4L<ttO. 1 — 5m 

B 1 ~ 3 Bg*. ««Aflt:J; 0 gWI WsWf«^ 

tea. zcDmmzmtxm&Lxi>£\\ ^wn^^m 

Kffi#:k Office «fc 0 if 4 L < 5rv ^fBSffffl ^4 t^rv ^ 
Pfi 0 flfoaJSttJ***** L T i i •> . 
[00 53] ( 6 ) ifmm TT o 1 1 «S«tt:<OJStt 

Asym ■ ^Kfjj fcitx r To i lm^focomm 
ta, to i im&mbnmmimm&ttste&to? 

fc*urv 4 i> »t t i < s ffll x. (f ±M*X . ILjO 4 
^, W*X. lu±J»*X, A31*X, WAX, JfflKfl* 

^, ffi^t^x. i?k^x. ^x. kuk&a,* "f-m- 
^. wm^x. «m^x, ?a^, »«^x. ism 

11 Tol 1 «S«flcCD^iafii^ffl 2r frt 5 -ffc^Brr 

^, m*x. ttriiSAX, amj&x. hax. mp 
^, iim^x, i?n^x. »^x. mm&A,. t 1 ^" 
^, wm*x, »m*x, ¥«*x, pw^, ism 

ft. RfH» ■ JfiSEWtt, ±iSi:N*fc:LT«Jt$*i*. 

[0 0 54] (7) DNAlS^lSft 
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na (liir, DNAt mz-t h ) * 

W^SDNA^ttS^t httftttflL (2)#bhl* 

$\Mm*7'ymmmx°$>z>m ( ntEtt^ttft ( 3 > y 
vmmmtf^xztm? -v h-ch&m ( 2 ) ibk^ij) 

ft. tJilf (4) *f|HJ^f-*ttDNAS^{±-ecO^P 
? ? - £»f -!> t> <DT"& & <, ^HHcoJ'^ttD NA4 

/t«i^o^PDNA^^s^bbiifLtijft (jar, * 

f6BH»DNA«Bf|fi*t«SB-r4> tt. *5ffMEh 3flf 

m . mTti <mwmm * istsmmm^ t^znt 

?n>fy-/i?y3yS, A*-f DEA 
E -f^fX h «t 0 gifti: -TS D N A£&& 

■TftifcfcioTfflH-tSifcji^S**. ISDN 

*. *l»S*=5:i: (SWAM-* £ i: i>"C# . § £>fc, £*l 

K AAA^-, 9v h%k"Wm^t>tl&, * 

fti&ft. tD^itv/X (M-t«\ M^tLT. C57 
BL/6SM*. DBA2»t\ 3<?t^i: LT, B6 
C3FJI, BDFJS, B6D2FiM, BAL 
B/cJRR, ICR»«fSrif) *fcli5«yh 
W i s t a r , SDit') U>. ttflJMM= 

[00 5 5] *«^<0i1*ttDNAfcli, #b hnflLM) 
^WM^M DNAtLTfi, 7C(7)3f;%BJ^ DNA <7)S 

ftDNAsSrif36*fflV^il*. *^Bfl^h*l4DNA{i. 



tteBPS-a-ft tfcjto-cii, isd n A$ritiwflar-%Ji 

Sifd S/Qt- ^— ^TSEt^-^-t^DNArjyxb 

^*HB^DNA^*f-l»#«ni?Llljft W 

^x&i;) i^DNASSBHS^ai^BTnt— ^ 
-fOTSEtC. *^BJC0b hDNA5r^t>tDNAr7y 
XF7?F ( ^ ^-=3: if ) S-M*«?L«Jft^g« 

f S <T t X r> T^f&Bg^D N A £ iKSBSW § D N AK 
#W¥L«Jft*^aj^^. i i: S . 
[00 56] ^BJ^^^y^^coaSK-^^^-i: LT 

h\ iti*£0r5^SF, A7r-x ! 5:i:W?f l J 
*7r-y\ ; ea--ajfllft T >^^X^ri;V)^ho'7^ 
;hx s y^y-T^-f/Ui^li^in^^u^^ 

(M. ySry^/W. -9->f h^^n^-f/P 

iFV^AlVyJzk ) CWtl.DNA^rn 
©#anflL«lft (bh. ^^f\ 7, ^ 

1 s i /oT5 d fyi 1 . x5x^~ xyxcMtxf- 

•tf, jft/IvRiStyftSH^ , ^7^>-K 1 , K 1 o&i: 
t/K 1 4 . a y—yy I £1/ I IS, if->f ^ V -y 9 
AMP ittff? yrS7M*~f— b*/3 It7a^7h, i^'X 

'frJi-h h u ^A^ijSttH^ , n&v^y^—^i^y^ 

1— b' i e 2 i:B&$fi£> ) , <*- h U -7A^ U 

W7f/yy3 'JyK^P* ( Na, K-ATPas 
e) , ; a -07-f7^y«i. yf^Df^-Iyi 

fcit/'i 1 a, ^^nrof-ft- fe'iii'fyhh^ 

— , MHC^7X IgtS (H-2 L) , H-ras. V 

-y, h-/N°5y/3-7jcK-ftP«, 

— fc? (TPO) . ^.T^hiI®*H^l« (EF-1 

a) . ^r?fy s «*>it>'/3 5*yyii, s^i^y 
Sxijy^yA7fl, fn^n7 

'jy, Thy-h M/o/'jy, H««T^ (VN 
P) , JiL?tr5a^ HPayjK-^y h, S^'nh' 
y s hnjK— yc, TjtiSaT^f-ys TlxTnxy^r 
7r'JyA, A'yriyyy^ifOTnt- ^rif^ffl 
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mTla (EF-la) Wnt-^-, b h&iV- 

[0 0 5 7] ^Offi, BWt*f&i1*ttDNA*S^t£ 
/K JL>/\>yr—ffi&^ ISDNAW'f Vbo^co— SB 
fc«KfRWBI*4Vil4«K««W3' TS tcaSfrrs 

^\ -fJZ. t/l/^-yb, AA^^-, 77h, 

!&Efcft D N Afc J; TfWMcD&m-ys J* DNA^/^'J 

JffiL VML Will, «fffli4*RNAiO& 
*a<?)*at«t OlfilKSa^ffifflDNASrMSi: LTJRW 

i-iit^m**. ?i-*tt^DNAti, jje 
commt warn* ow^^ie^? ywttcowx. 

^J4 . *f ? Lit^K^flSts i WMMttOt^T £ 

#3rr § 1 3 nzmkztih . d n Amm^^m^ 

ilWt^TC+Il^MttD N AJ fiftfl, £ i: £ 

BH^h*t£DNASr*-r§ 0 *^BJ<7)n*l4iE^DNA 
A Z^mzmZth i t &58HSLT .SDN Affi^Kj^ 
ff JMWBBlHfc:& tt&*f|BJic^M£ttD NAOKfll 
«fc 3 lzm%ZtL& . D N AlBBfft^ SiJWft<0B 

JBO^Tt=*«*^*ttD N AtJftMt^rt"* £ i: * 
MM~ti> . 3^HJ^f*ftD N A ^gftffiV Vi£ Oico 



[00 58] *%BJ<7)jE^DNA^-ri.#b f-nflLif) 
ft{4. *%Hg<7)iE^DNA^ft^S-ti:^ix-CfeO. 1*1 
41feOjE»DNA(»5«8t*ffi3fW-ft«ikt:± 

M*J4\ *SMB<!OiE«DNA«SH|j!Hi*fflV^-C, *» 0 J§ 
<r>9V)*9 mcr>mm% 9vjv? KtfM 

^, H£vl. ffFK^X, ffiit^X. WJi^X, ff^X, 

im&A,. ttWA,. mm { A^ mm?/*. mm& 

TW £ t * s £il*i. o IWJ:t5?f-*DNA$- 

rnt-^-i:ODNA3^N5? hi4. 31 
»»D N AlfW^atJ: oTfHHi- 4 £ ^'T-i ^> . 

s«iBfflifi®Pstfc if h ^wmm^D n a <^mm , 
x 3 tufiisits . d n Awmk^mmmco'smmm 

ttDNAS: gftffil £ cr>mcr>MWcD^Ml± , ^ <0K 

-t^x^mmD nah« J; 3 t=«9Hiftr4 <i 

[00 59] *^SaDNA^ffS#t ht?L«J 
iferti. *^£7)M^DNA^a^3a$'^^ixTfc t 3. 1*1 
iHfe?3jE*DNA(?5«IB*ia»^--6ikfc:± 

mi?;DNA»mtW)mz. *¥tmn?y^7wcomi&F 
&miL^mmz&\f&*wmmm?>^7mz£z>iE 
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m?>^7'Xc r Mim.W (dominant negativeffffi) Sr 

M&A,* IbOVA m$K&A,* *3I#a^ B# 

/C, ffFl&X. Ifi3I^X, ffWVl, ff#X, MKtf 

^ ^mvu flum^x. »m^x, pk 

2 «hoa?mo d n Aimwm<?>*<?>mpx wmtm. 
t tx , Witr , 

•^T^ KffiUfc #*f-*-* i t tz X h » 
3DNAJtt^ll«*Wiit|f«gfet i 0 

[0 0 60] ^WB«DNAKB«(ffll*fflV^ 

#£*U »U^KSt6*OBBf6, S&ttt. R£ft(cJ: 
■6. *^«DNA(g5BlMirt»<s>#il»*]R>3aj 

u mwfk. hvyisyftt'cofyj^m-ftffimmiizz 

iz, *&ffln?yrt?1t&S&ffiP>ft&ft.. T#h-=/ 
%£tfx*% , ^m%<n?y^7m.&kif%<F>i¥m&<%<F> 

mmm?tm\ ^x , #3mbco ^ «o«^*§tts 

V^i£*!ieW-*it3&fiinBi:44. 4fc, Afffi^D 
N A|^f||ffl94fcli*«W«j1*ttD N A?KK? 
£fflwt, *?m?)? NA 

[006 1 ] (8) Ay^fMl 



»flriEBt«lfitiJ:V*ffiHB^)DNA5BS^^Nb M«?L 
( 2 ) SDNA^VA-^H«fS^ AB&«E±jA<7) 

isttftsfutas ( i ) inam^K^w, ( 3 ) 
>r ^w^-casss ( i ) msmoimmm. u)w 
b vmmm-yvmwmx'fo&m ( i > iikwok^ 
wna. < 5 > y-ymm^^^xhm < 4 > irib® 

oEftUMB . ( 6 ) *^0jw D N Aj&qvjgftflS^nfeK 

D N AfSffl^T^ff b h Df ?L»j!f% » ( 7 ) ISD N A** 

-*Ht£?- («, ABgas*o^-^7^ h^y— b 

^ — ate^ ^^BHco DNACTtSTnt-^ — <7)M 
«TT'%iSL^ §m ( 6 ) iIKtt^b MffmHk. 
( 8 ) #b hWflJ^j^y y«BftT»4J|S ( 6 ) JfK 

tt^b hm%jsm. ( 9 ) ^vUBWw^^-r** 
m ( 8 ) inaa^^b hnffLt&tt. ts^ 

n a iztt-t &7u^-? -stt & & tz a mm-t h it 

^1ttz\i%<»m»x9V--yy^&1tW8<$h« 
[00 62] *»aHcODNA*^vStt-ft:§n^^b huf 

£ODNAl;A-^W^M*Jiii.S<li:(;J:0s DNAco 

c ± d , d n Kj?mm^zipm\<7)9y>^m.oMmt 
sitm) ^^b h w f l»^c7)M#« (jar, es 

IE t |B]«« i »3&*ffl t ^*L* . A^B^W D N A A^6^) 

S^J: ORDNAlWI«0-aKXJi^aiI«OH!Mi, iDNA 
&»A* fct41»S * S i fc i Tfi^ 5 £ k 
^ti^co^mizi*). Witf, 

ffi^S i 1 1 J: 'O^WMiOJ yfTVh DNA^M 

[00 63] ^BHcDDNA^vStt-ft^n^^b hPf 
?L»W^Wia (lilT, *^DNA^SfiftESi 
K*fcJ4*5HH«y«y^T^bESilOKi:*8ETS) CO 

#tS*^<0DNA*#i8lt. -f-cox^yygp^-t^ 

ftfib-t&mmtiatfirf-* tt&Wtl acZ (0-*f 
"7 7his-y—*£>MfeFF) .cat (;n7A7ii3- 
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»fc?£X££*il(tfS3-fr4DNAl»i (Wiff. p o 1 
yAttJn^y^/I^i; ) £}?AU «y -fe > : J*r 

&=F$:ffi.1»-t& i. a fcflBRLfc D N AEyrJ^frTS D N 

*, «i.«wi5MH)»i.i6t: j: vmmmcomLmzmx 

U ^^n.^ES$HM^^T^HJ(50DNA±J>S^ 
Ji Oifi^) D N AiE^iJ irn-Zt L Jt'+MfW n -f 7" 

-±c7>D n Aie^ij t^-^f^w 9 -ftmizm 

m LttZtffXOD N AWYcOT&mWM^ D N ASJOST 

-6. 4fc. ffiRffl»ij5E4P(cJ:"5*5HH^)DNAS^!iS 
it%it&7t<?>KSfflMb LTti. WiJf. fMcoid^r 

t Kauf nariCO J6Ti£ IS* t T *f L < if * L fc it CO X & i 

v\ wi.tr. v^^coEsisa^, -mmiz 

SWT'Witr. C57BL/67WC57BL/6 
«OSMMft<OiJ«5:3 Sr D B A/ 2 £ co^cHt i 0 Ltz 
BDF,7W (C57BL/6i:DBA/2t«F 1 ) 

fcfflivtWAUifcw&iffc&tfteM^dS. B D Fj 

flJ^tjDiT, C 5 7 B L/6V^XSff[:j|0<7) 
Srf^tt}t?ti:#, C57BL/67Wt^7?;nx 

■rsi tTznmmmmkzc 5 1 b l/6V7xc« 
Lh^timmz&h%x$meMykh , 4fc, es 

Hft(£l4S«»3 . 5 B 
J!S£ffi!ffl-f £*i£Wt: 8«SJE£ SIP LM 

iBffiV^^XOESWSr 

ffl^rfeii^ a«at « e s was^ #£5a^#i * * 
[0064] e smmnmmwifctT&t lxi&. wi. 

tig. tKfJ-ri^rffi* 1 . *<r>lMt LXfoif&ZttfX' 

§i>o flat. «aa*f*-*-4<*> 

izmi om<vmmmzmLx^t:coi,zttLx . i=m 

--g*<9E SUDCaK (#&5 Oil) TStfOT-. 

gz^^^yaytUll Miff. G-Ay 



-r -f y ^ffit i *Sftfe#MR«HS*(c «fc 0 ft 5 £ i: jFT 
& £ . #^>flS E S «c7)|£fe#:ft(2;ESi*<7> 10 0% 

ESiMBl60it&F*y -/^T^hUfca, IDS 
« («itr. V^XT{iifefe#:^ i 2n = 4 0-CfcS 

o izLxnt>titmmmMm±. mw*e>mmmtt& 
msiMco i a ^ias^7 -f -^-«±TL if (l- 

ioooo u/mi ) #fcTfcHffl|#j*i8iH*l*i <*? * L < 

. 9 o ) x*m 3 7 °c "cumt s =&■ t-o^rs 

T"±g*L. «ftaB>tC(i. Witf. h'JTyy/EDTA 

(51^0. 0 0 1- 0. 5%h 'J/yy/O. 1-5 
mM E D TA. fftL<(i*90. \%\-VTi/V/\m 
M EDTA) «Mfc:±i5*«BMtt. ifcfcffllLfc 

■^■ii * coif *n§a«^*-r & £ t 4 ti h . es w 
*». 4 fcii wmtis- 4 T-f?jii§*-ri> zuz 

ctO. BTBtt. ^JK«5. 'H^f'c7)«^co^-fTc7)» 
fc^NfcStfftifc^WCJfcO CM. J. EvansSVM. H. 

Kaufman, (Nature) ^292^. 154H. 1981 

^ ; G. R. Martin 7Uy-f'( >-?X ■ ■ -j-s/B 
i-)V ■ Ti?^'^— • ■ t-^xyx ■ a-xxx- 

(Proc. Natl. Acad. Sci. U.S.A.) ®78^, 7634H. 1 
981^ ; T. C. Doetschman^ . i/*r—f-)V ■ =t7" ■ i>- 

yy^j-oi/— ■ ryp ■ x^^y^yj'ji/ • ^r/i-^^- 

ny-, ^87®. 27H. 1985^) . *3^<?5E SiHIfifc 
^S^T : f§fen.i.*»HJc7)DNA^R^»ii. >f 

y f t- o t (t s *SMH0> ^ < ^ 9.<nmmm^mm. 

[00 6 5 ] *%B§toDNA^i|^#h b«¥L»^ 
(i . idWHl«0m R N AM£&ftJ7ji££ffll ifflS LT^ 

s'j-r s - 1 jfi^rffr* 6 . t- wlk^ t lt«± , 

^ -c7);fcfgBjtc7)D N Aj&^Sttfk^^Ut D N hWMPfe. 

i £ h lei "9 . *H0Jc7)DNA^y •y^T'>b 

£ £ t tfX'% h , *?m<OD N AAV ■/^T'71$ 
itfciMIHi, *SMH«DNA±4fcli-t<aifi»«DNA 
I^J^7-n-7"h LTtlMfyvvf 7'JNt'-y 3 y« 
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ffi * £ (i ^ >y -f > ^ ? 9 -±<50 D N AlJ^iJ N 
? - y -y -f V ^ 9 9 - fc ffiffl L "7 <7 X &3fe<>)2fc$S 
BJOD N Aii^hcOjfi-lifflJ^cr) D N AfE^iJ t SrT^ -f V— 

t Lit P C RSt' ± sMW-ewg-rs z b OfiTZ h . # 

o-^y/L, -ttfaauftsai^^H^B, «itr, saws 

tl. t f^ffiS<ifc«ffljl4jE«**SKB«DNAft*t,'0 
« t A&Wfc^P L ^*^sj« D N A h o» b 

[0066] maajia^ffifflr -6«^ii. Mitr. w« 

Srtcv^f ? n>f y y*x 7 y g >i£T"D N Ai§i®£aA 
£Lr#3&BJ§<7)D N A£V •v9T i *7 hZtlX^&Mfo 

-7 h £ *rc i fc sus Lxm^m^mmx-mwrn 

ft*fr=3r 3 <l t 4 . S fete. £JURai0>BEIMi J: 

R^^DNA*fflR^flal»5||^rfc:J*0**ir>f =f— 

«fc 3 i i: ct 0 - b 

&X*t> h . =f- h Rj^^OjHSIg 3<SS~r Z t 

tc^O, IS^v£-fLDNA^*-rs*tif>f ^-bfclt/ 



[00 67 ] (8a) ^mcODNA^XM^mm^y 
C0X9 0—~>7'JTm 

^Wftcr, d N AmPF^ft b b off Li6^« . *^b^<7) d 

#b hqtfLttftm^^ft^K^t. WMmcryMt^ 
mm ■ Mfe-tl £ bZVrfflib-tl . *li«DNA^ 

Til. UIBi:raai»t><03&**H'6*t&. KH-ffc^ftk L 

^-jt^-^fti. Miiattmis. ffl^tttti 

■Jttil*. ***c«fctt, A^^DNA5gJ|^#b 
[0068] «i(f A^%, IL^A. »^A. IMS 

/v. ff*x. sm^x. ^^x. wm^x. wm^' 
«*x^*rt-c^ ■ ^mM^-Thvc&mzx? v 

iftfttcMK-ft^^^^- L . ISM^ft^K^P t *X 

<r>±Mdmmmkt>m i o %m±. u < 3 o %ja 
±, «t o l < 5 o xummLtzn^, mm 
ikizm£±.imm,mzttLx&m ■ fm?mit^hit 
i^mb Lxmm-h z. t a^cs & . is^^ u --y^ 

m%biz£~>xB\zmziz tih mmzn Lxxm- 

iz, ±mx7v--yyx*%^ixwk-£^frt>w$zti 
h t> ra«fcfflv ^ z. b ifix % h . fix ^ u y 
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mm. mwtez) m. r^y&SKrir) =&■ 
if t c^^fflv ti . b*)h if±wm a 4 R 

K (Mi.ii\ 8Q8h 'JygL Jl-fbkSBL «5rif) t 
CMS. &4U(±*« (0U(i\ gfflL ^rSL 7nw 

^y^XX/^yK&i;) fcco^ifj^fflv^^, IS 

t h4fci±W?Lt&!fe (Witf. 9«yK v>7x. ^E/l^E 
vb, b>y^\ ^7, -f 

3? , ^/U&i: ) £MLTf£VT4 £ fc § . K^bn 

/I— h&if^lOifeMti^^ Witf, gHfc&*£« 
HRWfcJftA (M60kgtU) 
eo? L^X,S#(c& i, vc (4 , - H tco § Sfli^Ba^W o . 
1 — 1 OOmg. 4TiL<ti*«Jl . 0-50mg, ± 0 
»* L < Ji*>> 1 ■ 0~2 0 m gtSt-^tt . ^BSPWtcS 

^S&if£=fcoTk#$2r4#\ Witf. K-ffc2*£iilt 
aOfMBTSMMiA (60kgtU) <0?L#X,jB*fclft 
-Bfco£»ft;£ft*tto . 0 1-3 Om 

t<imo . i - 1 o m smmzimmmzx m^-t 

4 cr>tfftm^X'fo 4 . ffi<^WSl<0*^ i> . 6 0kg§fc 
[0 0 6 9] (8b) ifc^J^DNAtStf'STn*:— 

? y-->'^r36Fffitiiew4. ±tax? ^--y-f^m 

lZ$5^T. *f6^^DNAffe^^bbHI?[Jft«si:L 

<7)^T"i>. ^hHcodnAj^VjK— ^— a^f-^^A-f 
4 £ 1 £ i OTOIM^tu Ig^-^-afcWfcfS 

fcfD**fflv^ii4. KIMfc^ftfcl/CW:, t9Ei:H«<z> 

na^t^fflv^ii. ff-tf?? vis?— b'afs^- 

( 1 a c Z ) . nJ^[4T^ IJ7^7T ^— biafs^ 
(7) D N A £ P *f — 9 -afS^-T'g^ § tl7^f£BJ^ D N 



SgHJtfO D N A ^M-T S/nt-^ -«3ffiT fcrflPiW 4 

D N Affii$<7)— SPSr AB§*S*« £ 9 7 b s^—te* 
a&f ( 1 acZ) T«B1LTV>4«^ 
co ^ y ^° ^ KcofBH-T 4 . 1&8®to9'yW%fr> 
ftb 0 fcrja -^5^ h s^^— b#fSJI-T4 . ffiot, 01 
5-7'nt-4-^na-3-^fyF y;b-y3- 
#7?Hh"77yH' (X-gal ) CO k o -Jl 1 ?? 
V ^V—^comm b =3r 4M^Srffl v ^T^fe-T 4 £ fc fc i 

;br'b h"^ if TH5E L s U ygSf W^S&mS ( P B 
S ) -CifatfJL X-gal 5r#Olftfe^T\ M?fl4^(4 
3 7°Cfti£-C\ »3 0 4«rV^tieiaiRiGS*fea. ffl 

^S*^lmM EDTA/PBSMtt?W;t 
fciiT. hi/?— bKB5^ff±S-*. Mfe 
tiJfftUTiV^ 4^. ®ffitC«V>. 1 acZ^rj- 
F-T4mRNASr^aiLTt>J;v^ JJBX^U— 

KiMt'&*3&»6atr#ifc'fl:^Hrr* o . «|i»odna 
•c* 4 . mx 9 u y mmvn ^titz^mm.^ 

Bf&LZ^Xi>i<. $m-&^coi&btXl±, £H¥W 

4 if) 4 if fc««w*fflv^<T., fc ^^{t^a^eutcif^ 
t£b) b?m. $>&Mi.wgm (mm. mm. *?w. 

/nbtyl, 7?/H8, ly^ym. 

^vis. ^y^yx)V^yWj:b ) b<nmAbtm^^ 
tit. 

[00 70 ] ^BJcODNA^-r^Ta^— 9— vStt 

^ yy^wemmamm. y^v^Mtumm-f 

A, friE^X. MR, HR, WMtfA,. j}ia* s 

X,. ttm^X, TOcJKAvU PJH^X. JKS«S4fcJ±Jfll 
JBaMF3rif«^f«pl» ■ i&mMb tT#fflT'*4. § 

±ea? v--yyx^titzfci!rmfrt>mmz 
hz>te&foi>mmzm^& - 1 ^"c* 4 . ? y -- 

>-^'77ffiT'-f#^^-ft:^t^ii^^iS^'ir^t-4E^ 

4E^i;|s]«KLTMjt-r4£i:A 1 T'#4 0 £<7)j;dt 
b-C#^ti4«fiJ{i. ^Tfi#ttT*#>4cO-C\ Mi 
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;«7f, by>-\ 7^ 

¥k.H-^hn&. -«tffl£j£A (*S6 0 k g b LT ) CO 
— 1 0 Omg, L<\mi ■ 0-50mg, 

— Bfco#Kfl:£**ttO. 01-30mgg 
BE. L<i±l$0. l~20mg^JS. «fc»3JfiL< 
fi^o . l - 1 o m g&Kilffliffitffc: i V&tt&cr, 

mm&Tfo h . immmntirS i>. 6 0kgafcot 

JttLfcKft^tiifcmi. iridic, 



D N A 


/ -J ^ 7 ^J S 1^KH% 


c D N A 






/ / ■ — - y 


1 


jj- - v 


G 




C 




RNA 


'J #«» 


m RN A 




d ATP 




dTTP 




dGTP 




dCTP 




ATP 


TfVy^'Jyl 


EDTA 




SD S 




G 1 y 




A 1 a 




Va 1 




Leu 




I 1 e 




S e r 




Th r 




C y s 




Met 




G 1 u 




Asp 




L y s 




A r g 




H i s 


txfyy 


Phe 


7x^77^y 



fc o . #s&9ijo d n a fes^teiB&f & #3K£b<7>ik 

s^T S , *%BJ!^ 9>^7 Wcoy"a ^ — ? —II 

&a lt ^*>»?>s h 5 ^"x - ••/ < ae^A 

[00 7 1 ] *HJffl»;±iV^T. i^*^TS yMSrJfS- 
^TS^tl.^> IUPAC-IUB Commission on Bioche 
mical Nomenclature^ X & U&^$> & V HtMWiftWlZ&tif 
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T y r 
T r p 
Pro 
A s n 
G 1 n 
P G 1 u 
Sec 



■fel/yyXT y f ^ (selenocysteine) 



[ 0 0 7 2 3 *BJ*H«^TM$ix§BMX. « 









E t 






R ii 






P h 


V _L. -/ K3gc 




T P 

i y^- 


/ / / J *s y i i. n ; /j fv i\^~x 7 


1 3S 


T o s 


P - b;i/xyx;k7t-^ 




C H U 


_4 - it > rt 




B z 1 


^y-Jiv 




Cl 2 -Bzl 


2, 




Bom 






Z 






C 1 -z 






Br-Z 






B o c 


t-7>^ry*;l/^;l/ 




DNP 






T r t 






B u m 






F m o c 






HOB t 


l - b Kn^fy^yx b y ry-;i/ 




HOOB t 


3,4-ybKn-3-t KP^y-4- 





HONB 
DCC 



1-b Vu^i/-5-JlVK)V*y-23-i/ft)VK$:i/4 5 K 



iOffiyiJ#^±, WTO 



[ 0 0 7 3 ] *| 

C mm^- : 1 ] TLR1WTS 7 Kffi^iJ & . 
CEWf-: 2]ffi?lJ#^: lT"*§tll>TSyKffi5lJ 

-To 

CIB?'J#^ : 3 ] TLR1S3-Hfl»^llfif^ 

if d n AcotumMin^^-t* 

CWS^: 6] HSIM2T-fflV^^T5^V-OS 



C1E^J#^- : 10] HM^lJ 3 T'ffl V> £>il^T y A 1-CT> 
CEWf- : 11] lW3tfflU^75^-^) 

tmtm^ : 13] HMF"J3TfflV^^T7^ V-O 

cie?ij#^- : 14] mmM3T^7?-<,zw audn 

Mz-thtztb, ?L*VUIfi§2#iL ^coffi2 3SHc7)iE^ 
ffilS^fta^^Ctotal RNA ($1 ) SfliRfcU oil 
gonucleotide microarray (Human Genome U95A, U95B, 
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U95C, U95D, U95E; Affymetrixtt) ^ffl^Titg^SBS [*2] 
JWffcfTofc. ^Sttfffiii. Afiynetrix*fctfOSfflfc*giS 
ilr ( Express i on ana 1 y s i s techn i c a. 1 manua 1 ) (Cfj^ o 
fco -€-co*SJR. 9ltf&mMttZCDft^ T L R 1 j»&P<5056 

TOTt*^: («2) . 
[00 7 5] 
] 

RNA trffctij L fcHtt IS^tc 

IL3& s A/i|a|Sfi (JBL#*S-9) BioClinieal Partners tt 
fL^A-ifcBl* H) BioClinical Partners tt 



MA 


BioChain Institute f± 




Clontech tt 


4411 


Clontech tt 


was 


Clontech 


M* 


Clontech tt 


M3c 


Clontech tt 




Clontech tt 


WIS 


Clontech tt 


** 


Clontech tt 


w 


Clontech tt 




Clontech tt 


/MB 


Clontech tt 




Clontech tt 


KJR 


Clontech tt 




Clontech tt 


1 


Clontech tt 




BioChain Institute tt 




BioChain Institute tt 


*S 


Clontech tt 




BioChain Institute tt 
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TLBl gg^»ja*<PttJiMJfc)tt 





1.6 




0.9 




ND 




ND 




ND 


WS 


ND 




ND 




ND 


WW 


ND 


IW 


ND 


**¥ 


ND • 


I* 


ND 


^Wi 


ND 


/MH 


ND 


JUt 


ND 


*U& 


ND 


mm 


ND 


n 


ND 


sun 


ND 




ND 




ND 




ND 



•3*E oligonucleotide mlcroairay -C3S£as*U£liA±Me7-KJ»# 
ND; not detected 



t 0 0 7 6 ] HS6M2 

SL^WIiWfcfESaHffifcS fifc T L R 1 fifc^cDTtf? 
h-^tcaam«i*jWfr6/£«>fc:» tlr i ry 

(mm^-: 4) SrISftft, i*oBphorothioatefttU=f 

.x^^r^^u HPLcmwkLxmAmmizm 

\i^fz ( Amersham Pharmacia Biotech) „ zjyt-n— 
U =f$t ? H fc LT{±lE^iJ#-§- : 4 T^ft^iS^ 
EflleDUA— xffi^l (E#[##: 5) £|I|«lt;:phosphor 
othioate-ftU HPLCfiUffl^t (Amersham Pha 
rmacia Biotech) „ WbM&t Lt?L^XIi»MD A 
-MB-2 3 1 (In Vitro, 14(11)^, 911-915W, 197 
8^, ATCCiOJBA) *fflv\ t'J^^WMA 

BUBt3l8xl 0 3 i«»2 4')i^7V-h (Fal 
cont±p ) t» S L tz . ^'Jd^;W H * A«i:0 1 i 
gofectAMINE ( InvitrogenttM) SrffifflU f«7oh 

^tfi!^Jt. WAf*7B#p H 1T"RNeasy mini kit (Qia 
gen%M) eOTnhn— /W^-sTRNA^ffitfiL, The 
rmoScriptRT-PCR system (GIBCO BRU±S) £fflWtc 

(E5IJ##: 6*JiVEM»#: 7) , ti «£ t/QuantumR 
NA 18S Internal Standards (AmbionttS) CO 1 8 S r 

t^V^lil^asJpLTMultiplexPCRS-fT-?^, PCRR 
JCEft. RJ6»**5S8cl&U xfmraSKCt-) 
TSfefe^ft-S^V r-'co^HSrBioImageltiy^ h-^iT 
(GenomicSolutions4±M) Ci-itlSS rRNA« 



HgtCCell death detection EL ISA (RochettM) 

nT3^bn-;wy ^mx^-yr/vtimttz. -^co 

tfe&* T>-^-feyX»Af*7B#^T"TLRlc7)^i| (R 
NA) (iavh ( iJA'-x ) >f U rf j? ? H 

WABS ( 1 0 0%) £Jt<5 5%fcjfe^Lfc. »Aft3 
HltT^f-yXliayho-^ ( 1 0 0%) fcJt^ 
18 6%fc:*airaL"Ov£. £*Ufc9, TLRlimil 

[0077] mmm3 

(l)TLRR MD 29tW<*9 9-cr)ttm 
T L R 1 CDWmZWFW&htzibhZT L R 1 
z fco9v——>9'%:1tf~?tz. 2Mvy7°"?A~?— (iE#l# 
: 8fcJ;Via^J## : 9 ) SrffifflU Marathon ready 
cDNA5-f 7'7'J- (ClontechftS) £jHlMi: LT , P 
f utK'J^^— *f ( Straragenelf ) gSffcOTu h n— ;P 
Cf^tPCRrffo/t, PCRI1 lOxPfubuffer 2ju 
1, lOmM each dNTP mixture (CI ontechi© 0.4/xl, 20mM 

tzmuLtz±.w.2m<7)7°7'( *o.8jul MMcdNm 

W. 0.5//R Pfu^U^^— fcf£0.1xtl£-£-tf20 i ulcDR 
H3f§2r, 94°C, 2#0>1MSa», 94"C ■ 30#, 55°C ■ 30 
72°C ■ 37>^KJ££42-<M ^;PtJi«r-ofcafc, 72 

ft, «^^T^"D--Xy;k«m^i6T"irML, IWW 
yS>H^tJJ0tHLTpCR4Blunt-T0P0 vector (Invitroge 

nitSO t?n-->'/l / it, jfABrft- WJBSiEM^SS 
IS LfctSSl, tMLRl SSffi?iJ t L T v ^fcfc 
ft, Sf>C21W5^V- (S5U#^: 1 Ofeii/ie 
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9U*# : 1 1 ) £ ffl^T-ttETi# ^>rirz^ ?-zmm 

tUPCR^fc. PCR!±, lOxPfu buffer 2u 
b lOmM each dNTP mixture (CI on techiD 0.4/zL 50mM 
fciBStfcJJE2«tf5r5-f V- #0.2jul„ «McDNA 
0.5juU P f u^y^t^— tf£0.4jLtl£-£tf2(Utl 
CORJt«. 94°C. 2^<7)1u39MfI. 94°C ■ 30#\ 55°C 
• 30fS\ 72°C • 3fti7)KmZ25y- A 9 )VtiZ\^:->tzm 
fc. 72*C ■ 7^^5*4 ifcfci Ofc-I&o*;. P f 
urffi;^7— fe* (StrarageneK) Srffl^T P C RKJtE 
fJ:. PCR4-T0PO vector (InvitrogenftM) S^ft^TC? b 

>9tfJLTpCR4-T0P0 vector ( InvitrogenftM) IZ^U— 
-VfLft. K51fc:»»J«0*SV>£i:*WBflL fHKBPS 
Belli (-y*yy->I) TfflMKU H«CBclIIT«i 
at^p3XFLAG-CMV-14 (SIGMAS) ('Ligation kit ver. 
2 (TakaraH) fcfflWCjf ALfc. EJIfcKO «*§U£ 

t £H**8U iW^TL R i ^m^f^-zixr 

1 2fcJ:tME^J#-^ : 1 3 ) SrflfflU b M?liS*c 
DNA5"f /5 U — (ClontechftM) Sr«MtLT, K 
OD;KlM9— I* dittS) SrfflWt PCR^f 
fc. PCRIi lOxKOD buffer 2juL 2.5mM each dNTP 
mixture(ClontechM) 1.6//L 50mMtlSS?Lfc±IE2a 
«T7^-?- #0.2jub «McDNA?§?S ljul, KODrfty 
^5-b'£0.2//l£-^tf20//lcDRJ«it£, 94°C. 2#<9 
ItrMSJIfL 94*C ■ 30$>\ 55°C ■ 30g\ 72°C ■ 3^-OKJS 
£42+M ^/Msi&ofcttfcU 72°C • 7^-KJiB§*l»<r 

[JggWgKpnK NotlTiB-ffcflL raK^IRBWtTJFHfc Lfc 
P cDNA3.1/Hyg(+) ( I nv i trogenjg) IZjj V—isa y 

mmzmm uz%m. t mvid 2 rmmim t — st t 

[0078] ( 2 ) TLR 1 (D]s#-?-&mzRlTt 

mz^ tlr 1 «o^«aiBfctj»tft®tt*a«fe»fc, 

±IB ( 1 ) T»fefLfcfSK^^^-tNCI-H1299W» (A 

? v- a y|trBtNCI-H1299«*2Xl0Ma-ro24'7a:^T 
U— b (FalconS) MftffiL. Fugene6 (Roche®?) Srffl 

ff->fc. ±KWSM3 ( 1 ) Tl#f>iltTLRl»l^ 
? ? — *3 it/^Hgi; LTMV^vtpcDNA3. ? — {40. 19 
g/^i/HJfflL/l, L-jK— t LX\± J rti$MT>V 
* |J 7 1 X7 r ^--t'lfef 0±SCA P 1 14 hi*: 
f4NF-ArB-"M hir*-f-4<^^- (^-fn-tClonte 



ch») , ^fzltm^y^y— *£m/Br¥4)±.WZ.l SR 
E->M hSr^S^??- (ClontechR) £0.19jug/ 
*7 x ;K !✓ *°— ^ — vSttSrffl iE-f & 3t#>£ffl V ^pRL-TK 

Sfc^tl'fflGreat EscAPe SEAP Fluorescence Detecti 
on Kit^-y T- (ClontechS) , b° -y^'J— yfa.T)V=y 
~^y=J~ *T-flV ;ky7x7-^' TV-M S'.Xt- 

pRL-TKfci -oXW&itLhUi'A ?^y7i 7— big 
ttlitv^y- yfaTil-y- f^y-J— ?7")V iVi/ 
7x7-^' T'yb4yXfi> (M^y^M) OTn 

fc. ^«IS*. TLR \<ryWS^z j; 0. APll/^-? 
— $Stt!4*f B8 fc t T m V ^cpcDNA3 . 1^ 9 - tcit L T 5 . 
6fg. NF-^Bl/*°-^-iStt{43.3fg. I S RE h-tf 

TLR 1 %Jl§-ti:l, i t J; -> T . B^X*5ftNCI-Hl 
299l*T14»tC 'J ^ H Sr JUxSK fc A P 1 

NF-«B^t/K I SREi^-rVt^tf^jjiS-tf- 

-^-K-^-T>yb>f ZftvZtlzX*). TLRly/ 

■^;UlBffPfflt*rr4fl:-&**x^ y --yn-i $ . 

[00 79 ] ( 3 ) sS7V?3r-teMzJ:&T#] — i^X 

mmizM^mm 

&{CTLR 1 y^V^mOfiifi^zm^Wi^^ttz 

mz^ n>? v ?**Mz&hTi$y-isxmmzn-$-h 
9mzmmLfz« m^^^-hyy^y^^yaym 

B{C. HCT116 (ATCCiDPA) 2:5xl0 5 ffl. lOcm^V -v 
is a (FalconS) tcfiat, Fugene6 (RochetS) Wo 

h3-;W:i-ptb5yx7x^y3y^lf-5fc. -hie 
HJtM3 ( 1 ) T»£*UiTLRiaB8!'^:*-8J:tf 

y^pcDNA3.K^^- (InvitrogenS) Sr. Wftli*? A 

vi/^fotzv\\u&t l zt£&&o[zm3i l z^khtzm.&--%fr> 

itT'mm Ltz . h5>X7x7y3 y&t4ftf&V h 'J 7° 
^yMafcir>TilBlfi*ll|iRL. 3xio 3 ffl^o96^x;P 

(FalconS) tjflL, TLR lUO'J^y r-'f 
cfc^N-palmitoyl-S-di lauryl-glyceryl CSK 4 (Pam 3 CS 
K 4 ) (^.T^FW^EFJfM) SriSTJD (ljt/g/ml) feit/'/ 
^^«til^Xlf'JT-&a^°^ l Jr5'^rb;P (Sigma^) frffi 
JD (0.125 xi M) U T*T->-X^C0»«£-MSit 
tLt. 96>7x;P-7V— b-C*g*2 Rmz, Cell Death 
Detection ELISA plus kit (RocheM) SrMV^T, 

coyaha-Mzm^Ttf] — ^x^mtiitfz. lit: 

^•f-j; 3 y ^^f-fe;p3&«e=^4 timw^x D 

-) . -eafcWL, Pam3CSK 4 2r^J[rn,£i:fcj;0. 
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M^fiTUi^^ti^, TLRl 'J*>Kao(: 

<HTLR1 tMD2^f7yX7x?y3yf§^ 
0)Zlkfrt>. TLRly/t/W\ ffi^XfflfciST* 0 
[0080] 

tt^lWSB <#4L<lilffilF) ^-5>fb^«l4fc(4*^«. 
S^y^^*«03te^^)IBR*iWB (i?£L<{±Pfl«r) 
SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 
<120> Preventing and treating agent for cancer 
<130> P02-0147 
<150> JP2001-398165 
<151> 2001-12-27 
<160> 14 
<210> 1 
<211> 786 
<212> PRT 
<213> Human 
<400> 1 

Met Thr Ser He Phe His Phe Ala He lie Phe Met Leu He Leu Gin 

5 10 15 

He Arg lie Gin Leu Ser Glu Glu Ser Glu Phe Leu Val Asp Arg Ser 

20 25 30 

Lys Asn Gly Leu lie His Val Pro Lys Asp Leu Ser Gin Lys Thr Thr 

35 40 45 

He Leu Asn He Ser Gin Asn Tyr He Ser Glu Leu Trp Thr Ser Asp 

50 55 60 

He Leu Ser Leu Ser Lys Leu Arg He Leu He He Ser His Asn Arg 
65 70 75 80 

He Gin Tyr Leu Asp He Ser Val Phe Lys Phe Asn Gin Glu Leu Glu 

85 90 95 

Tyr Leu Asp Leu Ser His Asn Lys Leu Val Lys He Ser Cys His Pro 

100 105 110 

Thr Val Asn Leu Lys His Leu Asp Leu Ser Phe Asn Ala Phe Asp Ala 

115 120 125 

Leu Pro He Cys Lys Glu Phe Gly Asn Met Ser Gin Leu Lys Phe Leu 

130 135 140 

Gly Leu Ser Thr Thr His Leu Glu Lys Ser Ser Val Leu Pro lie Ala 
145 150 155 160 

His Leu Asn He Ser Lys Val Leu Leu Val Leu Gly Glu Thr Tyr Gly 

165 170 175 

Glu Lys Glu Asp Pro Glu Gly Leu Gin Asp Phe Asn Thr Glu Ser Leu 
180 185 190 



mtmffik^ jsi^x. h#x. mm? 
a,. mm? a,, mm? A,, pjb^x. km 

WfiAM (WL J*? Vf ^ 

l . mum *«»r d t h t% h 0 

[0081] 
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His He Val Phe 
195 

Lys Thr 



Ser Val 
210 
Leu Glu 

225 

Gin Thr 

Thr Trp 

Val Trp 

Phe Arg 
290 
His Gin 
305 

Glu He 

Arg Met 

Leu Asp 

Gly His 
370 
Lys Glu 
385 

Gin Gin 

Gly Asp 

Asn He 

Val Leu 
450 
Val Lys 
465 

Thr Asp 

He Asp 

Cys Gin 

Thr Cys 
530 
Glu Val 
545 

Ser Tyr 
Cys Asn 



Asp Asn 

Asn Pro 

Asn Ser 
260 
Tyr Phe 
275 

Asp Phe 
Val Val 
Phe Ser 

Val His 

340 
Phe Ser 
355 

Leu Thr 

Leu Ser 

Leu Asp 

Cys Ser 
420 
Leu Thr 
435 

Asp Leu 

Leu Glu 

Leu Pro 

His Asn 
500 
Lys Met 
515 

Glu Leu 
Leu Glu 
Arg Gly 

He Thr 

580 



Pro Thr 

Val Ala 

Lys Cys 
230 
Lys Leu 
245 

Phe He 

Ser He 

Asp Tyr 

Ser Asp 
310 
Asn Met 
325 

Met Leu 

Asn Asn 

Glu Leu 

Lys He 
390 
He Ser 
405 

Trp Thr 
Asp Thr 
His Ser 

Ala Leu 

470 
Gly Cys 
485 

Ser Val 

Arg Ser 

Gly Glu 

Gly Trp 
550 
Thr Leu 
565 

Leu Leu 



Asn Lys 
200 
Asn Leu 
215 

Ser Tyr 

Ser Ser 

Arg He 

Ser Asn 
280 
Ser Gly 
295 

Val Phe 
Asn I le 

Cys Pro 

Leu Leu 
360 
Glu Thr 

375 

Ala Glu 
Gin Asn 

Lys Ser 

He Phe 
440 
Asn Lys 
455 

Gin Glu 

Gly Ser 

Ser His 

He Lys 
520 
Phe Val 
535 

Pro Asp 
Leu Lys 
He Val 



Glu Phe 

Glu Leu 

Phe Leu 

Leu Thr 
250 
Leu Gin 

265 

Val Lys 

Thr Ser 

Gly Phe 

Lys Asn 
330 
Ser Lys 
345 

Thr Asp 

Leu He 

Met Thr 

Ser Val 
410 
Leu Leu 
425 

Arg Cys 

He Lys 

Leu Asn 

Phe Ser 
490 
Pro Ser 
505 

Ala Gly 

Lys Asn 

Ser Tyr 

Asp Phe 
570 
Thr He 
585 



His Phe He 

205 

Ser Asn He 

220 
Ser lie Leu 

235 

Leu Asn Asn 



Leu Asp Val 
Lys Cys Val 



Ala Lys Leu 
240 

He Glu Thr 

255 

Leu Val Trp His Thr Thr 

270 

Leu Gin Gly Gin Leu Asp 

285 

Leu Lys Ala Leu Ser He 

300 
Pro Gin Ser 
315 

Phe Thr Val 



He Ser Pro 



Tyr He Tyr 
320 

Ser Gly Thr 

335 
Phe Leu His 

350 

Glu Asn Cys 



Thr Val Phe 

365 

Leu Gin Met Asn Gin Leu 

380 

Thr Gin Met Lys Ser Leu 
395 400 
Ser Tyr Asp Glu Lys Lys 
415 

Ser Leu Asn Met Ser Ser 
430 

Leu Pro Pro Arg He Lys 
445 

Ser lie Pro Lys Gin Val 
460 

Val Ala Phe Asn Ser Leu 
475 480 
Ser Leu Ser Val Leu He 
495 

Ala Asp Phe Phe Gin Ser 
510 

Asp Asn Pro Phe Gin Cys 

525 

He Asp Gin Val Ser Ser 
540 

Lys Cys Asp Tyr Pro Glu 
555 560 
His Met Ser Glu Leu Ser 
575 

Val Ala Thr Met Leu Val 

590 
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Leu Ala Val Thr Val Thr Ser Leu Cys lie Tyr Leu Asp Leu Pro Trp 

595 600 605 

Tyr Leu Arg Met Val Cys Gin Trp Thr Gin Thr Arg Arg Arg Ala Arg 

610 615 620 

Asn lie Pro Leu Glu Glu Leu Gin Arg Asn Leu Gin Phe His Ala Phe 
625 630 635 640 

He Ser Tyr Ser Gly His Asp Ser Phe Trp Val Lys Asn Glu Leu Leu 

645 650 655 

Pro Asn Leu Glu Lys Glu Gly Met Gin He Cys Leu His Glu Arg Asn 

660 665 670 

Phe Val Pro Gly Lys Ser He Val Glu fen He lie Thr Cys He Glu 

675 680 685 

Lys Ser Tyr Lys Ser He Phe Val Leu Ser Pro Asn Phe Val Gin Ser 

690 695 700 

Glu Trp Cys His Tyr Glu Leu Tyr Phe Ala His His Asn Leu Phe His 
705 710 715 720 

Glu Gly Ser Asn Ser Leu He Leu He Leu Leu Glu Pro He Pro Gin 

725 730 735 

Tyr Ser He Pro Ser Ser Tyr His Lys Leu Lys Ser Leu Met Ala Arg 

740 745 750 

Arg Thr Tyr Leu Glu Trp Pro Lys Glu Lys Ser Lys Arg Gly Leu Phe 

755 760 765 

Trp Ala Asn Leu Arg Ala Ala He Asn He Lys Leu Thr Glu Gin Ala 

770 775 780 

Lys Lys 
785 

<210> 2 
<211> 2358 
<212> DNA 
<213> Human 
<400> 2 

atgactagca tcttccattt tgccattatc ttcatgttaa tacttcagat cagaatacaa 60 

ttatctgaag aaagtgaatt tttagttgat aggtcaaaaa acggtctcat ccacgttcct 120 

aaagacctat cccagaaaac aacaatctta aatatatcgc aaaattatat atctgagctt 180 

tggacttctg acatcttatc actgtcaaaa ctgaggattt tgataatttc tcataataga 240 

atccagtatc ttgatatcag tgttttcaaa ttcaaccagg aattggaata cttggatttg 300 

tcccacaaca agttggtgaa gatttcttgc caccctactg tgaacctcaa gcacttggac 360 

ctgtcattta atgcatttga tgccctgcct atatgcaaag agtttggcaa tatgtctcaa 420 

ctaaaatttc tggggttgag caccacacac ttagaaaaat ctagtgtgct gccaattgct 480 

catttgaata tcagcaaggt cttgctggtc ttaggagaga cttatgggga aaaagaagac 540 

cctgagggcc ttcaagactt taacactgag agtctgcaca ttgtgttccc cacaaacaaa 600 

gaattccatt ttattttgga tgtgtcagtc aagactgtag caaatctgga actatctaat 660 

atcaaatgtg tgctagaaga taacaaatgt tcttacttcc taagtattct ggcgaaactt 720 

caaacaaatc caaagttatc aagtcttacc ttaaacaaca ttgaaacaac ttggaattct 780 

ttcattagga tcctccagct ggtttggcat acaactgtat ggtatttctc aatttcaaac 840 

gtgaagctac agggtcagct ggacttcaga gattttgatt attctggcac ttccttgaag 900 

gccttgtcta tacaccaagt tgtcagcgat gtgttcggtt ttccgcaaag ttatatctat 960 

gaaatctttt cgaatatgaa catcaaaaat ttcacagtgt ctggtacacg catggtccac 1020 

atgctttgcc catccaaaat tagcccgttc ctgcatttgg atttttccaa taatctctta 1080 

acagacacgg tttttgaaaa ttgtgggcac cttactgagt tggagacact tattttacaa 1140 
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atgaatcaat taaaagaact ttcaaaaata 
caacaattgg atattagcca gaattctgta 
tggactaaaa gtttattaag tttaaatatg 
agatgtttac ctcccaggat caaggtactt 
cctaaacaag tcgtaaaact ggaagctttg 
actgaccttc ctggatgtgg cagctttagc 
tcagtttccc acccatcagc tgatttcttc 
gcaggggaca atccattcca atgtacctgt 
caagtatcaa gtgaagtgtt agagggctgg 
agttatagag gaaccctact aaaggacttt 
ctgctgatcg tcaccatcgt tgccaccatg 
tgcatctact tggatctgcc ctggtatctc 
cgcagggcca ggaacatacc cttagaagaa 
atttcatata gtgggcacga ttctttctgg 
aaagaaggta tgcagatttg ccttcatgag 
gaaaatatca tcacctgcat tgagaagagt 
tttgtccaga gtgaatggtg ccattatgaa 
gaaggatcta atagcttaat cctgatcttg 
agcagttatc acaagctcaa aagtctcatg 
gaaaagagca aacgtggcct tttttgggct 
acagagcaag caaagaaa 
<210> 3 
<211> 2806 
<212> DNA 
<213> Human 
<400> 3 

acagactgcc aaatggaaca gacaagcagg 
gtcagttact cccggaggca atgctgctgt 
tcatgaacac taataggggt accaggccct 
aggtatattg ggcaccccta caaaaggaat 
agcttctacc tttaggaatg tctagtgttc 
tatcttcatg ttaatacttc agatcagaat 
tgataggtca aaaaacggtc tcatccacgt 
cttaaatata tcgcaaaatt atatatctga 
aaaactgagg attttgataa tttctcataa 
caaattcaac caggaattgg aatacttgga 
ttgccaccct actgtgaacc tcaagcactt 
gcctatatgc aaagagtttg gcaatatgtc 
acacttagaa aaatctagtg tgctgccaat 
ggtcttagga gagacttatg gggaaaaaga 
tgagagtctg cacattgtgt tccccacaaa 
agtcaagact gtagcaaatc tggaactatc 
atgttcttac ttcctaagta ttctggcgaa 
taccttaaac aacattgaaa caacttggaa 
gcatacaact gtatggtatt cctcaatttc 
cagagatttt gattattctg gcacttcctt 
cgatgtgttc ggttttccgc aaagttatat 
aaatttcaca gtgtctggta cacgcatggt 
gttcctgcat ttggattttt ccaataatct 
gcaccttact gagttggaga cacttatttt 



(fill ( -i " 1 - 1 I cf^k 

gc LgaadLga 


c Lacacaga L 


gaag ll lc Lg 


1 9PiPi 
1ZUU 


age ta Lga Lg 


^1 !j !j ^1 rf ^1 "^1 rf r? 

aaaagaaagg 


dgdC Lg LLC L 


1ZDU 


LL L LL ddd Ld 


LdU L LdL Lgd 


f - r 1 / • I -3 4" 4" 4 4 1 ' 
LoL LdL LL LC 


1 390 


gaLCLLcaca 


gcaa caaaa l 


dddgdgCaXL 




LddsdaL LLd 


a Lg L LgL ILL 


Ldd L LL LL Ld 


1 AAC\ 


dgCC L L LL Lg 


Ld LLgdLLd L 


Lgd LCdLdd L 




a r; □ ct t ct r"* /'• 
La^agL LgUL 


dgddgd Lgdg 


rf 4 c\ a 4" a a a ^ 
g LLad Ldddd 


1 ^Pl 




da L L Lg Ltaa 


ddd Ld LdgdC 


1 


LL Lgd L LL- LL 


dLddg Lg Lgd 


ctacccggaa 


1 £.ftP> 
luoU 


L dC d Lg, LC Lg 


'1 -'i L 4 -1 4" f ' ! ■ 4" rf 
dd L Ld LLL Lg 


LddLdLddL L 


1 74H 


r*4 C* c;i4 rf 44 etc* 

CLggLgLLgg 


t- Lg LgdL Lg L 


gdL L LLLL- LC 


1 Qnn 


aggaLggt-gL 


gccagtggac 


ccagacccgg 


1 Q£A 


y > 4 /"* /"* a a acfaa 

L LCCdddgdd 


a 4" *"»4" <Si 4 
d LC LCL-dg L L 


4 r» a 4 Of a 4 4 4 
LLd LgLd L L L 


1 Q9A 


gtgaagaatg 


dd LLd LLgCC 


dddCC Ldgdg 


1 QAH 


agaaactttg 


ttcctggcaa 


gagcattgtg 


2040 


tacaagtcca 


tctttgtttt 


gtctcccaac 


2100 


ctctactttg 


cccatcacaa 


tctctttcat 


2160 


ctggaaccca 


ttccgcagta 


ctccattcct 


2220 


gecaggagga 


cttatttgga 


atggcccaag 


2280 


aacttaaggg 


cagecattaa 


tattaagctg 


2340 








2358 



ttgtcttgtg 


ttaaagaaaa 


tgagatatga 


60 


tcagctcttg 


tgtttttgtg 


gecagggtet 


120 


cttccttgtt 


agaagaaatc 


aggataacaa 


180 


ctgtatctgt 


atcaagatga 


tctgaagaac 


240 


caaaatgact 


agcatcttcc 


attttgecat 


300 


acaattatct 


gaagaaagtg 


aatttttagt 


360 


tcctaaagac 


ctatcccaga 


aaacaacaat 


420 


gctttggact 


tctgacatct 


tatcactgtc 


480 


tagaatccag 


tatcttgata 


tcagtgtttt 


540 


tttgtcccac 


aacaagttgg 


tgaagatttc 


600 


ggacctgtca 


tttaatgeat 


ttgatgeect 


660 


tcaactaaaa 


tttctggggt 


tgagcaccac 


720 


tgctcatttg 


aatatcagca 


aggtcttget 


780 


agaccctggg 


ggccttcaag 


actttaacac 


840 


caaagaattc 


cattttattt 


tggatgtgtc 


900 


taatatcaaa 


tgtgtgctag 


aagatagcaa 


960 


acttcaaaca 


aatccaaagt 


tatcaagtct 


1020 


ttctttcatt 


aggatcctcc 


agctggtttg 


1080 


aaacgtgaag 


ctacagggtc 


agctggactt 


1140 


gaaggccttg 


tctatacacc 


aagttgtcag 


1200 


ctatgaaatc 


ttttcgaata 


tgaacatcaa 


1260 


ccacatgctt 


tgcccatcca 


aaattagece 


1320 


cttaacagac 


acggtttttg 


aaaattgtgg 


1380 


acaaatgaat 


caattaaaag 


aactttcaaa 


1440 
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aatagctgaa atgactacac agatgaagtc tctgcaacaa ttggatatta gccagaattc 1500 
tgtaagctat gatgaaaaga aaggagactg ttcttggact aaaagtttat taagtttaaa 1560 
tatgtcttca aatatactta ctgacactat tttcagatgt ttacctccca ggatcaaggt 1620 
acttgatctt cacagcaata aaataaagag cattcctaaa caagtcgtaa aactggaagc 1680 
tttgcaagaa ctcaatgttg ctttcaattc tttaactgac cttcctggat gtggcagctt 1740 
tagcagcctt tctgtattga tcattgatca caattcagtt tcccacccat cagctgattt 1800 
cttccagagc tgccagaaga tgaggtcaat aaaagcaggg gacaatccat tccaatgtac 1860 
ctgtgagcta ggagaatttg tcaaaaatat agaccaagta tcaagtgaag tgttagaggg 1920 
ctggcctgat tcttataagt gtgactaccc ggaaagttat agaggaaccc tactaaagga 1980 
ctttcacatg tctgaattat cctgcaacat aactctgctg atcgtcacca tcgttgccac 2040 
catgctggtg ttggctgtga ctgtgacctc cctctgcatc tacttggatc tgccctggta 2100 
tctcaggatg gtgtgccagt ggacccagac ccggcgcagg gccaggaaca tacccttaga 2160 
agaactccaa agaaatctcc agtttcatgc atttatttca tatagtgggc acgattcttt 2220 
ctgggtgaag aatgaattat tgccaaacct agagaaagaa ggtatgcaga tttgccttca 2280 
tgagagaaac tttgttcctg gcaagagcat tgtggaaaat atcatcacct gcattgagaa 2340 
gagttacaag tccatctttg ttttgtctcc caactttgtc cagagtgaat ggtgccatta 2400 
tgaactctac tttgcccatc acaatctctt tcatgaagga tctaatagct taatcctgat 2460 
cttgctggaa cccattccgc agtactccat tcctagcagt tatcacaagc tcaaaagtct 2520 
catggccagg aggacttatt tggaatggcc caaggaaaag agcaaacgtg gccttttttg 2580 
ggctaactta agggcagcca ttaatattaa gctgacagag caagcaaaga aatagattac 2640 
acatcaagtg aaaaatattc ctcctgttga tattgctgct tttggaagtt ccaacaatga 2700 
ctttattttg catcagcata gatgtaaaca caattgtgag tgtatgatgt aggtaaaaat 2760 
atataccttc gggtcgcagt tcaccattta aaaaagaaaa aaaaaa 2806 
<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 4 

gtttcgccag aatacttagg 20 
<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 5 

ggattcataa gaccgctttg 20 
<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 6 

gggtcagctg gacttcagag 20 
<210> 7 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 7 

aaaatccaaa tgcaggaacg 20 
<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 8 

gccagggtct tcatgaacac taat 24 

<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 9 

agcagcaata tcaacaggag gaat 24 
<210> 10 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 10 

caagatctga tgactagcat cttccatttt gccat 35 
<210> 11 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 11 

ctagatctct atttctttgc ttgctctgtc agctt 35 
<210> 12 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 12 

aaaaggtacc tgatgattag ttactgatcc tc 32 
<210> 13 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
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^ZZU^ 








^■ZZ.3^ it i mer 
















dddsL-ssL-sL CLLddLLLdL 


f i-ta a 1 1 1 cf a 
L-L LddLLLgd 


atxag 


3 j 










<T91 1 AO /I 
^Zll^ t)Z4 








<T?19> DMA 








<T91 ^> Human 








<r4nn^> 1 4 

VIUU^ 14 








cscsr^cscscf/T^csr^ ~\~ i~' C\ \~ r~- cs 


cr f -"i / » ct rr rr cf cf 

gcacgagggg 


( . dL 5d.55L.dd d LC ILL L5 L L Ld(_- Lgddd 


fid 


ta <zf(J a a rta t;i 1 t <?aTcJaTT a c* 


L Ldt- Lgd L^L- 


1 r*l 1 1 cfra 11 lc*lj^^jscfr , ll tcfpCaf af + 
LLLLLgtd LL Lg Ldddgt L L L-gQdgd L-d L L 




SddLL-dLgLL dLTdLLLCLg 


LULL LL LLCd 




1 ftn 

loU 


a era a cf^atff a 11 cf cf 0 1 r* 1 07 ^ 


aafi^aiffcf 
odL Lt^d LC(^5 


aicf/^a a ot ai ttp'jt ara / ■ / 1 1 a/^-l cfl era 1 a 
dLgtddgLdL LLtdLdLdLV, UdL L5 Ogd Ld 


ZTU 


aaatgeaata cccaatttca 


attaatgtta 


acccctgtat agaattgaaa ggatccaaag 


3UU 


gattattgea cattttctac 


attccaagga 


gagatttaaa gcaattatat ttcaatctct 


360 


atataactgt caacaccatg 


aatcttccaa 


agegcaaaga agttatttgc cgaggatctg 


420 


atgacgatta etctttttge 


agagctctga 


agggagagac tgtgaataca acaatatcat 


480 


tctccttcaa gggaataaaa 


ttttctaagg 


gaaaa t ac aa atgtgttgt t gaagctatt t 


540 


ctgggagccc agaagaaatg 


etcttttget 


tggagtttgt catcctacac caacctaatt 


600 


caaattagaa taaattgagt 


attt 




624 



imi ] ^y^^wcisr^b-^xf^cM 

[Hi ] 



1.2 




Pam3CSK4 



(51) Int. CI. ? 

A 6 1 K 48/00 
A 6 1 P 35/00 

43/00 
C 1 2 N 15/09 
C 1 2 Q 1/68 
G 0 1 N 33/15 

33/50 



10 5 



F I 
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F 2G045 AA26 AA29 AA40 BB03 BB20 
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